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Abstract
This study concerns facilitating organisational capability for outsourc-
ing innovation, enabling firms to take advantage of its many benefits,
(e.g., reduced costs, increased flexibility, access to better expertise
and increased business focus), whilst mitigating its risks.
Its purpose is to develop a generic holistic model to aid firms success-
fully outsource innovation.
The model is developed in two stages using a qualitative theory-
building research design. The initial stage develops a preliminary
model which is subsequently validated and refined during the second
stage.
Guided by the research aim, template analysis is used to inductively
form an innovation outsourcing template from a literature data set
assessed for its suitability. The template is interpreted as an innova-
tion outsourcing archetype to produce a framework. This is explored,
with the aid of influence diagrams, to make explicit the associations
between innovation outsourcing capabilities, process and performance.
The outcome is a set of propositions which constitute a preliminary
innovation outsourcing model.
The propositions which form the preliminary model are deductively
explored to identify whether they also exist in a different data set.
A methodically designed semi-structured interview survey is executed
with the aid of a rich picture survey instrument to gather data for
this purpose. The data is analysed through pattern matching and
explanation building to explore the correlations which constitute the
model. Where they correlate as predicted, propositions are confirmed.
Where they do not, an explanation is sought and tested. The outcome
is a validated innovation outsourcing model.
The contribution to knowledge is an innovation outsourcing model
which aids the realisation of performance. The model achieves this
through a three-stage process which enables the alignment of capabil-
ity to outsourced innovation activity, and makes actual performance
outcomes, rather than expected benefits, the focus of innovation out-
sourcing aims.
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Chapter 1
Introduction
This chapter introduces the domain of innovation outsourcing. Its selection as an
area of study is justified through the development of a narrative which displays
its significance to the firm. Background to the domain is provided to contex-
tualise the study prior to an overview of the study’s research aims, objectives,
approach and research contribution. The chapter concludes with an overview of
the structure of this thesis.
1.1 A cautionary tale
Google takes a bite out of Apple – Eric Schmidt, chief executive officer of
Google, was elected to Apple’s board of directors in August 2006. The appoint-
ment marked the beginning of Apple’s innovation outsourcing relationship with
Google. Welcoming his appointment, Apple’s chief executive officer, Steve Jobs
said “Like Apple, Google is very focused on innovation and we think Eric’s in-
sights and experience will be very valuable in helping to guide Apple in the years
ahead” (Apple, 2006).
Apple had big ambitions; it was seeking to reinvent the mobile phone mar-
ket. A significant aspect of Google’s involvement in the relationship was the
development of a new Apple smartphone. Google was tasked with developing a
suite of mobile web tools and applications for the iPhone to provide users with
easy and universal access to facilities such as e-mail, calendars, news and maps.
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The iPhone was unveiled to great success in January 2007 at Macworld in San
Francisco (Apple, 2007).
It was a year after Eric Schmidt had joined Apple’s board when his mobile
phone rang as he was driving along the highway in the Nevada desert. It was
Steve Jobs. He was angry. The call dropped due to the poor signal in the desert.
Eric located a convenience store and called Jobs back using a payphone. Jobs was
incandescent with rage. He let loose a tirade against Eric Schmidt and Google.
The reason for Jobs’ anger was the discovery that Google was developing a rival
smartphone operating system, Android (Gawker, 2010).
Eric Schmidt resigned from the Apple board in August 2009. Conflicts of
interest were cited as the reason in an Apple press release, “Unfortunately, as
Google enters more of Apple’s core businesses, with Android and now Chrome OS,
Eric’s effectiveness as an Apple Board member will be significantly diminished,
since he will have to recuse himself from even larger portions of our meetings due
to potential conflicts of interest” (Apple, 2009).
The parting has seen the conflict between Apple and Google continue; in the
market place, in the social media (Fig. 1.1) (Allaboutandroid, 2012), and the
courts. Jobs describes the contents of a lawsuit filed by Apple against Google,
Figure 1.1: A parody of Google’s Android handsets versus Apple’s iPhone.
“Google you [expletive removed] ripped off the iPhone, wholesale ripped us off.
Grand theft. I will spend my last dying breath if I need to, and I will spend every
penny of Apple’s $40 billion in the bank, to right this wrong. I’m going to destroy
Android, because it’s a stolen product. I’m willing to go thermonuclear war on
this” (Isaacson, 2011).
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Whilst the extent of Steve Jobs’ anger at Eric Schmidt, Google and its
founders is understandable, perhaps some of that anger should have been di-
rected at himself and Apple’s management. Undoubtedly, this was an enormous
failure by Apple and its management for outsourcing innovation. Apple’s lawsuit
against Google was, to use a metaphor, locking the stable door after the horse
had bolted. Prior to engaging in its relationship with Google, it would have been
prudent of Apple to ask itself the key question, ‘what structures and procedures
do we need to put in place to ensure that we achieve our objectives without
jeopardising the business’?
1.2 This study
The above narrative analysis, (i.e., accounts relating to episodes and their inter-
connections (Bryman and Bell, 2011)), illustrates the essence of this study. The
challenge is for firms to develop capabilities for managing innovation outsourcing,
taking advantages of its many benefits, (e.g., reduced costs, increased flexibility,
access to better expertise and increased business focus), whilst mitigating its
risks. This study concerns facilitating organisational capability for managing the
outsourcing of innovation.
1.2.1 Clarification of terms
To avoid any misinterpretation, use of the term ‘innovation outsourcing’ is clari-
fied at the outset. The term is used to refer to the outsourcing by an organisation
of its innovation activity, i.e., outsourcing of innovation. The terms ‘innovation
outsourcing’ and ‘outsourcing of innovation’ are used interchangeably. The term
does not refer to new paradigms, products or processes concerning the sourcing of
goods and services previously produced inside the boundary of an organisation,
i.e., innovation within outsourcing.
Relationship with open innovation Use of the term ‘innovation outsourcing’
within this study encompasses the paradigm of open innovation which emphasises
the potential of external resources to create value and promotes the building of
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firm capability to take advantage of its benefits (Chesbrough, 2003). Whereas
open innovation is no more than a paradigm, ‘... is not ipso facto a recipe
for outsourcing R&D’ (Chesbrough and Crowther, 2006), the term ‘innovation
outsourcing’ is used to extend the paradigm to the process of its realisation,
encompassing its determinants, selection, implementation and outcomes.
Adopted view The view adopted by this study is that innovation outsourcing
is a strategic decision involving the antecedents, processes and implications by
which a firm substitutes or complements its internal innovation activity with that
sourced from outside its boundaries.
1.2.2 Context
Accounts like that of Apple above are not isolated, neither are they confined to
a particular industry sector, geographical region, nor size of firm. For example,
between 1990 and 2002, the motor manufacturer Fiat outsourced a large pro-
portion of the research and development of its product design and engineering
to numerous suppliers (Ciravegna and Maielli, 2011). The result of this highly
outsourced R&D strategy was an erosion of Fiat’s capabilities, poor products and
rapidly declining sales. So, how is it that firms with the resources of Apple and
Fiat can make decisions which potentially put the organisation at risk?
Traditional view of innovation Identifying, developing and bringing new
products to market are a business imperative for many organisations. Innovation
can be described as anything new about what a company produces or how it
operates (Hill and Jones, 2001) (Tidd et al., 2005). It is, arguably, the most im-
portant component of long run business advantage and the reason why developing
a strategic capability for innovation is viewed by many organisations as essential
to their long-term survival.
The traditional perception of innovation by organisations is that of a central
value-creating capability, i.e. core competency. It has led many firms to ensure
that their R&D, (research and development), functions are well resourced and
retained within the bounds of the organisation. The structures and routines for
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managing innovation undertaken within firms have been developed over many
years and are, consequently, well-defined and integrated into the firm.
Outsourcing and innovation The concept of outsourcing (i.e., the sourcing
of goods and services previously produced internally within the sourcing organi-
sation from external suppliers (McIvor, 2005)), has found favour with many firms
as a management tool for value creation. Its use has been exploited by several
firms in various business functions, (e.g., manufacturing production, information
systems and facilities management).
The ever-increasing complexity and cost of innovation efforts is driving many
firms to seek increased effectiveness and efficiency of their R&D functions. A solu-
tion considered by some firms is to apply the practice of outsourcing to their inno-
vation functions. This is being encouraged by a combination of various macro fac-
tors, including: the growth in the number of specialist markets worldwide; growth
in the global availability of knowledge workers and knowledge bases; growth in
global interaction capabilities supported by enhanced information technologies,
and; relaxation of many economic and political barriers worldwide (Quinn, 2000).
Innovation as an activity wholly undertaken within the firm is steadily being
eroded with the growing evidence that it is increasingly being outsourced.
Innovation outsourcing Firms are outsourcing innovation within the UK
(Robson and Haigh, 2008) (Drayson, 2008) (Department for Innovation, Uni-
versities & Skills, 2008), internationally (Baumann and Grupp, 2008) (Li et al.,
2008), and across industries. Firms from as diverse sectors as technology, phar-
maceuticals and consumer goods are seeking to source a significant proportion
of their new ideas from outside the firm (Ganotakis and Love, 2012) (Calantone
and Stanko, 2007). For example, Pharmaceutical firms such as GlaxoSmithKline
are outsourcing much of their new therapeutic research and Proctor & Gamble
aim to source fifty percent of their new product ideas from outside the company.
In the rush to outsource innovation firms may be disregarding the complexities
associated with the notion of innovation outsourcing. For example, innovation
outsourcing is uniquely characterised by the issue of the ‘unknown’, i.e., it is
difficult to ascertain, a priori, innovation outsourcing outcomes. It is possible
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that firm’s may be ‘blindly’ adopting traditional outsourcing practices applied to
existing innovation practices with sub-optimal consequences.
1.2.3 Elevator pitch
Research should be easily communicable and to as wide an audience as possible.
This includes not only those who have a specific interest in the work, and those
who may have a passing interest, but also those who may develop a future inter-
est. A senior academic, a distinguished professor of international standing and
well-respected in his field, advised during a review that research should be able to
be communicated in layman’s terms within a paragraph or the few minutes that
you are able to hold someone’s attention. Typically, this is termed an elevator
pitch, reflecting the notion that it should be able to summarise the exciting and
unique aspects of the work in the time it takes for a typical, (i.e., up to two
minutes), elevator ride. This study’s elevator pitch is:
This study’s outcome helps firms realise their potential for lower innovation costs
and increased innovation profits without jeopardising the business. Innovation
can be safely and successfully outsourced if the innovation activity is matched to
the firm’s outsourcing capability. This is achieved by aligning appropriate out-
sourcing management resources to the type of innovation activity outsourced.
The rest of this thesis document details how the above understanding is reached.
1.3 Programme of research
An overview of this study’s programme of research is displayed in Fig. 1.2. The
primary research question of how firms should successfully outsource innovation
is addressed by the study’s aim which is to develop a generic holistic model to aid
firms to successfully outsource innovation. Adopting a qualitative research ap-
proach, the aim is fulfilled through an inductive/deductive process of descriptive
theory-building using an initial data set of innovation outsourcing literature.
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Figure 1.2: Research programme overview
1.3.1 Research question, aim & objectives
An overview of this study’s research question, aim and objectives is summarised
in Fig. 1.3.
Firms outsource innovation, ultimately, to improve firm performance, either
through reducing the cost of innovation activity or by increasing potential rev-
enue. They must be able to achieve their expected outcomes through effective
structures and routines without jeopardising the business. This is summarised as
the following primary research question:
Research question: How can firms successfully outsource innovation?
A review of the extant literature in relation to the above research question
identifies that much of the innovation outsourcing research has a narrow focus
concentrating on a few individual elements of the phenomenon. There does not
exist a study which addresses innovation outsourcing in its entirety as a firm-
centric practice applicable across industries. This leads to this study’s research
7
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Figure 1.3: Overview of research question, aim and objectives
aim which is to:
Research aim: Develop a generic holistic model to aid firms to successfully
outsource innovation.
Research sub-questions: Consideration of the research aim enables the pri-
mary research question to be decomposed in to its three constituent research
sub-questions:
1. What is innovation outsourcing, why is it important, and what are the key
issues surrounding the domain?
2. What are the capabilities associated with successfully outsourcing innova-
tion, and how should they be organised to realise performance?
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3. How does the outcome help managers?
Research objectives: The three research sub-questions are addressed by the
following research objectives to fulfil the research aim and, consequently, the
primary research question:
1. Undertake a state-of-the-art review to define a baseline of knowledge relat-
ing to innovation outsourcing as a management discipline.
2. Develop a validated holistic model through the identification & organisa-
tion, and refinement of innovation outsourcing capabilities for performance.
(a) Inductively develop an archetype framework for successfully outsourc-
ing innovation.
(b) Develop a preliminary innovation outsourcing model by exploring the
framework to identify the associations between capabilities and per-
formance.
(c) Design and administer a survey to gather appropriate data with which
to test the preliminary model.
(d) Analyse the results of the survey to deductively validate & refine the
model.
3. Discuss the potential benefits of utilising the model to outsource innovation.
1.3.2 Methodology overview
Innovation outsourcing is a relatively new concept which has attracted a great
deal of diverse attention over a short period of time. Due to its relative novelty
with an existing but limited body of knowledge this study’s aim and objectives
lend themselves to the following research design:
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Research design: Qualitative theory-building.
As a qualitative study, particular attention is paid to considerations of re-
search quality. The term ‘trustworthiness’ (Lincoln and Guba, 1985) is adopted
as a measure for a good qualitative study to counter the criticism that the terms
‘reliability’ and ‘validity’ are inherently quantitative terms. Consideration is pro-
vided throughout to concerns of research credibility, transferability, dependabil-
ity, and confirmability by describing and documenting the research process in as
much detail as possible.
This study’s research objectives are fulfilled through a phase of descriptive
theory-building (Christensen, 2006).
1.3.2.1 Development of innovation outsourcing model
Development of an innovation outsourcing model to realise firm performance is
achieved by fulfilling the following two stages:
1. Development of preliminary model – Inductive development of a preliminary
model for outsourcing innovation using an appropriate and justifiable data
set.
2. Validation of model – Deductive testing & refinement of the model using a
different data set to that used for developing the preliminary model. The
model is refined through a continuous process of identifying and resolving
anomalies between the two data sets.
This is summarised in Fig. 1.4.
Development of preliminary model A data set of innovation outsourcing
literature is selected as the basis from which to develop a preliminary innovation
outsourcing model. The data set is identified from two leading databases within
the business and management domains using a structured methodological ap-
proach. Its use is justified based on its overall and specific suitability (Saunders
et al., 2009).
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Figure 1.4: Building descriptive innovation outsourcing theory
Guided by the study’s research aim and objectives, template analysis is used
to inductively produce an account of the data set. Weft, (computer-assisted qual-
itative data analysis software), is employed to aid the administrative aspects of
coding and template development. Iterations of analysis are undertaken to pro-
duce a template which is used to inform an archetype of innovation outsourcing,
(i.e., framework). The framework is explored with the aid of influence diagrams to
make explicit the associations between innovation outsourcing capabilities, pro-
cess and firm performance. The outcome is a preliminary model of innovation
outsourcing.
Validation of model The model is tested and refined by exploring whether
the correlations between innovation outsourcing activities & process and firm per-
formance also exist in a different data set. Where they correlate as predicted,
the theory is confirmed. Where they do not, an explanation is sought and subse-
quently tested.
The data set used to validate the model is collected using a semi-structured
interview survey. A methodical approach is adopted for the survey’s design and
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execution to aid research quality (Kvale and Brinkmann, 2009). In particular,
an interview survey instrument is developed comprising rich pictures to overcome
the challenge of eliciting and capturing as much detailed and nuanced informa-
tion as possible during interviews. The interview data is analysed using pattern
matching and explanation building to explore the correlations between innova-
tion outsourcing activities & process and firm performance. The outcome is a
validated innovation outsourcing model correlating to firm performance.
1.4 Research contribution
This study presents a holistic understanding for managing innovation outsourcing
in terms of its process and capabilities. It displays that innovation outsourcing
is best understood from a systems and contingency perspective because it is a
complex multi-faceted concept comprising various characteristics encompassing
several theoretical foundations. Key aspects of the holistic innovation outsourcing
process are summarised below.
Performance: Effective innovation outsourcing requires performance, rather
than expected benefits, to be made the focus of its aims. Performance is central
to understanding innovation outsourcing because it is ultimately the rationale for
doing so. Consequently, all management decisions and actions associated with
innovation outsourcing should be related to performance. Performance can be
described in terms of the value concept. It is achieved by ensuring that the
utility of outsourced innovation activity outweighs the total costs of achieving
the delivered benefits. Utility refers to the perceived benefits of the innovation
activity, whilst costs relate to the capabilities necessary for delivering the benefits.
Capabilities and performance: Successful innovation outsourcing requires a
sufficient and broad range of capabilities due to the significant intrinsic risks it
poses. Capabilities concern the infrastructure, skills, routines and procedures for
undertaking the tasks of what, why, where, to whom, and how of innovation out-
sourcing. They include, for example: differentiating core and non-core activity,
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location choice, provider selection, managing product/service modularity, manag-
ing infrastructure flexibility, managing culture, managing knowledge, managing
learning, etc.
A three stage process: Managing innovation outsourcing involves the build-
ing of capability whilst ensuring performance. This is achieved through a three-
stage process that is bounded by its environment. The three stages involve:
‘selection’ - determining innovation activity that can potentially be outsourced;
‘deployment’ - determining innovation activity that can actually be outsourced,
and; ‘implementation’ - managing outsourced innovation activity. The process
provides robust governance for outsourcing which is explained in terms of an
integrated view of four strategic management perspectives: industry view (iv),
transaction cost economics (tce), resource based view (rbv), and relational view
(rv).
External constraints and performance: Performance requires that a firm’s
decision to outsource innovation activity be made within the context of its in-
dustry. This is explained by the industry view (iv), where performance through
innovation outsourcing can potentially be constrained by a firm’s external influ-
ences, (e.g., globalisation, uncertainty, etc.)
Alignment of innovation activity to rationale for outsourcing: Perfor-
mance requires all innovation activity that is potentially outsourced to display
a clear rationale for doing so. This is achieved by the selection stage which
entails determining what innovation should be outsourced and why it should be
outsourced. Determining what innovation should be outsourced involves differen-
tiating innovation activity based on its association with core competencies (rbv).
Innovation activity associated with core competencies must be retained, whilst
the remaining innovation activity may be considered for outsourcing. Deter-
mining why innovation should be outsourced entails ascertaining the utility of
innovation in terms of its nature, (i.e., minimising cost, or maximising profit),
and scale. Selection may be initiated either by identifying what innovation should
be outsourced and attributing a rationale, or it may be initiated by identifying a
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rationale and then identifying appropriate innovation activity that fits the ratio-
nale. Regardless of how selection is initiated, the ability to assess performance
requires each and every innovation activity selected for potential outsourcing to
have a clear rationale and vice versa.
Effective routines and performance: Performance requires effective rou-
tines for determining where, to whom, and how innovation is outsourced. This
role is fulfilled by the deployment stage. Determining where innovation is out-
sourced involves making location choices for outsourced innovation. Determin-
ing to whom innovation is outsourced involves selecting an appropriate provider.
Determining how innovation is outsourced involves ensuring appropriate infras-
tructure, routines and culture for outsourcing innovation. The basis for effective
routines is the resource based view (rbv), which explains that a lack of suffi-
ciently effective routines may result in sub-optimal choices which can impact
performance.
Alignment of capability to innovation activity: The deployment stage
also performs the pivotal role of determining the innovation activity that is to be
outsourced. This is achieved by gauging the alignment of innovation outsourcing
capability to the innovation activity that should be outsourced. The deployment
stage is able to perform this key function due to its position between the selection
and implementation stages where it is able to consider all appropriate capabil-
ities and influences prior to any decision to outsource. Explained through the
integration of (tce) (iv) (rbv) (rv), the robust governance conferred by the de-
ployment stage to the innovation outsourcing process is due its ability to consider
and balance all key factors prior to outsourcing innovation.
If capability is aligned to the innovation activity, it can be outsourced success-
fully. If not, a decision is required on whether to invest in resources to address
any shortfall in capability. The decision to invest is dependent on the utility of
innovation activity outweighing the total costs of outsourcing, including those for
building additional capability. Performance requires careful gauging of innova-
tion outsourcing capability for appropriate resourcing decisions to be made, as
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both under-investment and over-investment in capabilities may negatively impact
performance.
Alignment of capability and sustained performance: The pivotal role of
the deployment stage enables the continual identification, resourcing and build-
ing of capabilities aligned to the innovation activity being outsourced. Explained
by the resource based view (rbv), this provides a mechanism for sustained in-
novation outsourcing performance whereby the continual focus on performance
and capabilities enables the dynamic building of organisational, functional and
technological skills which are adaptive and difficult to imitate.
Day-to-day management and performance: Performance requires suffi-
cient capability for the day-to-day management of outsourced innovation activity.
Day-to-day management is fulfilled by the implementation stage of the process
which includes capability for: managing through projects, managing knowledge,
and managing learning. The significance of the implementation stage is explained
in terms of the relational view (rv), as the ability to create value through cultivat-
ing relationships between the firm and the organisations to which it outsources
innovation.
1.5 Outline of thesis
This thesis comprises eight chapters. A summary of each of the seven following
chapters is provided below.
Ch 2. Review of literature: Reviews and analyses the extant innovation out-
sourcing literature to define a baseline of existing knowledge and identify knowl-
edge gaps to guide further research. A three stage methodological approach is
synthesised and used to determine: the characteristics of innovation outsourc-
ing; its significance, and; key areas of existing and potential research relating to
innovation outsourcing.
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Ch 3. Research methodology & design: Provides an overview of the re-
search issue, from which are derived the primary research question, aim and objec-
tives. A valid, reliable and robust research design and methodology is formulated
to fulfil the research aim by the systematic consideration of all the options avail-
able. A qualitative research design is formulated to build innovation outsourcing
theory relating to the primary research question of how firms can successfully
outsource innovation.
Ch 4. Framework development: Develops an innovation outsourcing frame-
work. The development comprises part of the initial stage of a two stage process
for building descriptive innovation outsourcing theory. Template analysis is em-
ployed to inductively develop an innovation outsourcing template from a data set
of innovation outsourcing literature, the use of which is previously justified. The
template is used to inform the framework as an innovation outsourcing archetype.
Ch 5. Model development and visualisation: Develops a preliminary in-
novation outsourcing model. The development completes the initial stage of a
two stage process for building descriptive innovation outsourcing theory. The
association between innovation outsourcing capabilities, their organisation and
performance is explored with the aid of influence diagrams. Statements of asso-
ciation are made explicit to formulate the model. Rich pictures are developed of
the preliminary model which are to be used as part of an organised process of
enquiry and learning.
Ch 6. Survey design & administration: Systematically develops and ad-
ministers a semi-structured interview survey protocol to gather primary research
data with which to validate and refine the preliminary holistic innovation out-
sourcing model. The protocol includes the development of an interview survey
instrument as well as the identification of procedures for analysing the data col-
lected.
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Ch 7. Model validation, refinement & discussion: Deductively validates
and refines the preliminary innovation outsourcing model by identifying whether
the associations between innovation outsourcing capabilities, their organisation
and performance which comprise the model also exist in the interview survey data
set. This forms the second stage of a two stage process for building descriptive
innovation outsourcing theory.
The interview survey data is analysed using pattern matching and explanation
building analysis techniques. Where the associations exist in the interview survey
data the model is confirmed. Where the model is not confirmed, explanations are
sought through iterations of model development and testing to refine the model.
The outcome is a validated model of innovation outsourcing.
Findings concerning the overall innovation outsourcing process and its asso-
ciated capabilities are summarised and discussed.
Ch 8. Conclusions: Pulls together and discusses the principal findings in
relation to the research programme’s aim and objectives. The potential bene-
fits of utilising the model to outsource innovation are identified and discussed.
Limitations of research and suggestions for future work are identified.
1.6 Summary
This chapter has provided background and context to this study. The domain
of innovation outsourcing has been introduced and the rationale for its selection
as an area of study has been justified by illustrating its significance to the firm.
An overview of this study’s research programme has been provided prior to an
overview of the structure of the thesis.
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Chapter 2
Review of Literature
This chapter reviews the extant literature relevant to innovation outsourcing. Key
themes of research are explored and gaps in knowledge highlighted. An overview
of the chapter is illustrated in Fig. 2.1.
Figure 2.1: Overview of review of literature
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2.1 Motivation & objectives of review
Innovation outsourcing is a phenomenon that is gaining increasing interest amongst
both practitioners and academics alike. Despite this there does not exist a com-
prehensive study which identifies the status of knowledge within this domain.
This study aims to fill this gap. The extant literature is reviewed and analysed
to define a baseline of existing research and to guide further research. Specifically,
the objectives of this review are to determine:
1. What is innovation outsourcing? - (i.e., what factors define innovation and
what theories underpin those factors?)
2. What is the significance of innovation outsourcing? - (i.e., why is innovation
outsourcing important and to whom is it important?)
3. What are the key issues associated with innovation outsourcing - (i.e., what
are the current areas of research associated with innovation outsourcing?)
To address the above objectives a framework for analysing the literature is syn-
thesised from existing frameworks for analysing outsourcing literature. The focus
of analysis is on identifying prominent sources of studies within this domain,
research aims, research approach, reference theories and scope.
2.2 Synthesis of methodology framework
Due to the novelty of the domain, there does not exist a comprehensive review
of innovation outsourcing literature. Consequently, neither does there exist a
means for conducting such a review. The initial task, therefore, is to synthesise a
methodology for conducting a comprehensive and systematic review of innovation
outsourcing literature to fulfil the objectives identified above. The emphasis on
conducting a systematic review is to aid the study’s ‘trustworthiness’ (Lincoln
and Guba, 1985), i.e., research quality.
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2.2.1 Systematic reviews
Conducting systematic reviews has its roots in medical science (Cook et al., 1997)
(Wolf et al., 2001) where methods have been developed to address the criticism
that ad hoc mechanisms for collecting and interpreting secondary data leads to
inappropriate interpretations and recommendations. Undertaking systematic re-
views of literature differ from traditional reviews due to their formal planning
and execution which leads to transparent, reproducible, and consequently better
quality research outcomes.
During the past decade, the above perceived advantages has led to the mi-
gration of systematic reviews from the medical science discipline to management
science. A framework comprising the stages and phases for conducting a sys-
tematic review is analysed by (Tranfield et al., 2003) to highlight the differences
between conducting reviews within the medical science and management domains.
A key understanding derived from the study by (Tranfield et al., 2003) is that
reviews are required to be practitioner and context sensitive with both method-
ological rigour and practical relevance if they are to lie at the heart of pragmatic
management research.
Management science is a broad discipline, consequently, use of a framework
for conducting a systematic review with a management science context may be
too generic. To aid the credibility (i.e., internal validity) and transferability
(i.e., external validity) of the study, domains closer in context to the area of
interest, (i.e., outsourcing), are explored to synthesise a framework for conducting
a systematic review.
2.2.2 Studies from related domains
To inform the synthesis of a systematic methodology, an initial search is under-
taken to identify studies within related domains that have employed systematic
methodologies for conducting a comprehensive review of literature.
Journal papers whose titles match the boolean search term ‘outsourcing AND
literature’ are identified from two leading databases of literature within the busi-
ness and management domains, ‘EBSCOHost Business Source Complete’ and
‘Proquest ABI/Inform Complete’. The search returned a total of 33 papers, 19
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papers from EBSCOHost and 14 papers from Proquest. These were filtered to
remove duplicates, conference papers, book reviews, and studies that simply did
not relate to reviews of literature within outsourcing domains. This resulted
in 16 papers whose studies of literature span 5 domains: IS/IT, (information
technology/information systems), outsourcing, outsourcing; offshore outsourcing;
general outsourcing; HR, (human resources), outsourcing; logistics outsourcing,
and; library services outsourcing. Each of the papers was read carefully. This
identified 9 studies that adopted a systematic methodological approach to con-
ducting their review of literature. These are summarised in table 2.1. The 9
Table 2.1: Outsourcing studies conducting a systematic review of literature
papers span three domains, IS/IT outsourcing, offshore outsourcing and general
outsourcing. Two of the domains, IS/IT outsourcing and general outsourcing,
are relatively mature whose earliest papers are from 2004 and 2006 respectively.
2.2.3 Methodology framework
The objectives and approach used within the 9 papers were studied in detail and
are summarised below:
Objectives The objectives of outsourcing reviews of literature vary in their
scope. Some papers state specific and narrow objectives, (Khan et al., 2011a)
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(Khan et al., 2011b) (Mohiuddin, 2011) (Jiang and Qureshi, 2006), whilst oth-
ers have a broader agenda of developing a comprehensive picture of the domain
(Gantman, 2011) (Oliveira et al., 2010) (Lacity et al., 2010) (Gonzalez et al., 2006)
(Dibbern et al., 2004). All 9 papers aim to identify future areas of research.
Specific objectives tend to be associated with elements of the outsourcing
process, e.g, (Khan et al., 2011a) seeks to identify factors that have a negative
impact on vendor selection. Studies with broader objectives tend to build models
of the overall outsourcing process, e.g., (Lacity et al., 2010) develop models of IT
outsourcing decisions and outcomes.
Approach Whilst there are differences in the level of detail with which studies
describe their methods, in general, they involve the following elements which are
aligned to each study’s individual objectives:
• Search strategy - involves identifying the literature databases to be used
and developing appropriate search terms. The use of specific literature
databases are justified based on the domain and their coverage of the do-
main. Search terms are constructed by aligning them to the study’s ob-
jectives by identifying the ‘intervention’, ‘population’, and ‘outcomes of
relevance’ (Khan et al., 2011a) (Khan et al., 2011b). Alternative spellings
and synonyms of search terms, and boolean operators for use within search
strings are identified. Key words within papers that are returned are re-
viewed to verify and refine search strings.
• Selection strategy - involves the selection and verification of papers com-
prising the review. Inclusion and exclusion criteria for papers within the
review are explicitly stated. Reviewer bias within the selection procedure
is mitigated, typically, by involving a secondary reviewer to confirm that a
random sample of selected papers meet the selection criteria specified.
• Analysis strategy - involves specifying the data extraction, categorisation
and analysis procedures that are applied to each paper in the final selec-
tion list. These are aligned to the objectives of individual reviews. In
general, the analysis undertaken by papers includes: identifying the dis-
tribution of papers by year, author, publication and geography; research
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methods adopted; theoretical underpinnings; main themes, and; elements
of the outsourcing process.
The above framework for conducting a systematic review of literature, sum-
marised in Fig. 2.2, is used to inform the methodology used for reviewing the
extant literature relating to innovation outsourcing.
Figure 2.2: Framework for conducting a systematic review of literature
2.3 Methodology
A structured three stage methodological approach, derived from the framework
synthesised above, is adopted for the review: data search, data selection, and data
analysis. The rationale and methods used to collect relevant data, categorise and
analyse the literature are described. The outcome of the analysis of innovation
outsourcing literature is presented later in this chapter.
2.3.1 Data search
The data search stage forms the basis of any review of literature. It is important,
therefore, to ensure that the decisions which form the foundation of a review are
appropriately justified.
Management databases Innovation outsourcing is treated as a discipline used
by management to make informed decisions based on a good understanding of
the enterprise and its external environment. It includes aspects such as innova-
tion outsourcing’s theoretical influences and the process for its evaluation and
management, i.e., determining the scope of an organisation’s activities, the im-
portance of those activities to the organisation, the capability of an organisation
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relative to its competitors, establishing, developing, managing and monitoring
outsourcing relationships, and evaluating the performance outcome of the deci-
sion to outsource.
The available management and social science electronic resources were re-
viewed to identify five potential databases: SciVerse Scopus, EBSCOHost Busi-
ness Source Complete, Proquest ABI/Inform Complete, IEEE Xplore and Web
of Knowledge. The two leading databases of literature within the business and
management domains, i.e., EBSCOHost Business Source Complete and Proquest
ABI/Inform Complete were selected from the list to conduct the search. The
databases were selected due to their broad coverage of peer-reviewed scholarly
journals from major international publishers. The remaining three databases
were not included in the search because, typically, they returned either duplicate
or insufficiently relevant studies.
Search string Due to the novelty of the domain, various terms are used to
describe the phenomenon of innovation outsourcing. Consequently, care is taken
not to restrict the search too early. Various terms were trialled and the following
search string was identified as casting a wide but appropriate net for identifying
studies relating to the phenomenon: ‘outsourcing and (R&D or innovation)’.
A deliberate decision was made to exclude the term ‘open innovation’ from
the search string. This was done to ensure that the study did not skew towards
the paradigm of open innovation as its primary consideration, and that the focus
remained on the antecedents, processes and implications by which a firm sub-
stitutes or complements its internal innovation activity with that sourced from
outside its boundaries.
Search criteria To ensure only relevant papers are returned, where the database
function allowed, the search was specified to identify the key search terms within
the subject, title or abstract of papers.
2.3.2 Data selection
Data selection forms a key stage in any review where individual decisions can
impact the outcome of a study. This is especially pertinent where decisions result
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in the inclusion or exclusion of particular literature. Such criteria are carefully
considered and explicitly stated to aid the ‘trustworthiness’ of the review.
Inclusion/exclusion criteria The extant and rigorous nature of the aims of
this study requires that the focus of data collection be solely on papers published
in journals amongst the research and practitioner community. Consequently,
where possible, criteria are also specified limiting the search to journal articles,
scholarly journals or academic journals and those that are peer reviewed. Al-
though, particular books and papers published in conference proceedings may
be important within this domain, they were not considered within this study
because, in general, they are regarded as either insufficiently rigorous or insuf-
ficiently up-to-date. The trade and popular press are disregarded because, in
general, they comprise opinion related to specific scenarios and lack sufficient
rigour.
The search is specified to return only literature written in the English lan-
guage. To ensure that all relevant literature ever published were identified the
search was not limited by publication date.
The results for each of the database searches were cross-checked to remove
duplicates and papers selected from only those journals amongst the research
and practitioner community. Due to the novel nature of innovation outsourcing
and keen to encompass the full range of journals that published papers relating
to the domain the literature search was not further limited to papers published
in specific journals.
2.3.3 Data analysis
Literature and the studies they describe have particular foci, and it is only
when individual literature published over a period of time is analysed and cross-
validated that a realistic picture of a domain is realised. An appropriate analysis
framework provides a means for realising this aim by offering structure to the
domain in order to gain a comprehensive understanding.
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2.3.3.1 Analysis framework
The domain of outsourcing has attracted much attention from academics and
practitioners alike over a period of time. This has resulted in the accumulation
of a body of literature which has attracted survey, analysis and review. Authors
of outsourcing literature reviews, organise and delineate the extant literature
through categorisation.
The categorisations used by the 9 surveys of outsourcing literature identified
previously are amalgamated and adapted to synthesise an analysis framework to
provide a holistic overview of the innovation outsourcing domain. The framework
comprises categories for: research studies, definition of phenomenon, research
aims, research policy, reference theory, perspective, and abstraction. Individual
elements of the framework are detailed below:
Research studies Each relevant study is categorised to identify who has un-
dertaken research in to outsourcing innovation, where it is was conducted and
when.
1. Author(s): the authors of innovation outsourcing papers are noted to as-
certain those who are most active within this research domain by virtue of
the number of papers published.
2. Year of Publication: Data pertaining to the year that innovation outsourc-
ing papers are published enables the identification of when interest in this
research domain commenced and for how long this interest has been sus-
tained. It also enables identification of trends of interest within the domain,
for example, whether interest has increased or declined over particular pe-
riods of time. Analysis of trends may provide information as to notable
events within the study of the domain.
3. Journal: this refers to the journal in which a paper is published. This
enables us to ascertain both the specific journal and the type of journal,
(for example, management journal or economic journal), which has the most
influence within this domain.
26
2.3 Methodology
4. Country: This relates to the nationality of the university or organisation
to which the author cited first is associated when the paper was published.
From this we ascertain the diversity, and concentration of countries that
contribute to the research domain of innovation outsourcing.
Definition Innovation outsourcing is a relatively novel concept where a widely
accepted definition does not yet exist. How a paper understands innovation out-
sourcing impacts the study. Each paper is categorised depending on whether a
definition for innovation outsourcing has been explicitly stated, is implied or is
not defined.
Research Aims Outsourcing is viewed, broadly, as a three stage management
process of decision, implementation and outcome. Firstly, undertaking the de-
cision of why and what to outsource. This is a strategic management decision,
which fundamentally examines what an organisation should choose or choose not
to undertake, determining the extent and nature of the boundaries of the enter-
prise. The second stage determines how to implement the decision originating
from the first stage. The final stage identifies the outcome resulting from the
implementation of the outsourcing decision.
Each paper is categorised according to which of the three stages of the out-
sourcing management process its research objectives address. The research objec-
tives of a paper can address more than one stage of the outsourcing management
process.
Research Policy To understand how the outsourcing research community is
setting about fulfilling its aims the research policy employed is examined. Each
paper is examined and categorised according to its research policy, i.e., the phi-
losophy, approach, strategy, time horizon and purpose that it adopts. In doing
so, the methodologies and scope of outsourcing research are identified.
1. Philosophy: The foundation of any research enquiry is its philosophical per-
spective on the nature of reality, (i.e., ontology), and acquiring knowledge
of that reality, (i.e., epistemology). The philosophical perspective drives the
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research methodology. The philosophy adopted by each paper is categorised
according to its tendency for positivism, interpretivism or realism.
2. Approach: In general, most research studies are either inductive or deduc-
tive in their approach, i.e., their tendency is to either build knowledge or
to verify knowledge. An inductive approach involves careful observation,
description and measurement of phenomena. The attributes of the phe-
nomena are then classified to categories prior to identifying relationships
between the categories of attributes. A deductive approach uses existing
models, frameworks and theories to predict ex post what will be seen in
other sets of historical data or to predict what will happen in the future
(Christensen, 2006).
For each paper, the tendency of its research approach is identified as either
inductive or deductive. In some papers, the research approach is explicitly
stated. Where it is not stated a subjective judgement is made.
3. Strategy: Research strategy is the ‘general approach taken in an enquiry’
(Robson, 2002), which should reflect and be appropriate to the research
questions and objectives of the study. The strategy for each paper is iden-
tified, for example: regression analysis, questionnaire survey, interview sur-
vey, case study and mathematical model.
4. Time Horizon: Research may seek to describe the incidence of phenomena
at a particular time or study the changing development of phenomena over
a period of time. Each paper is categorised as either cross-sectional or
longitudinal in the time horizon of its study.
5. Purpose: Studies can be classified in terms of their purpose, i.e., exploratory,
descriptive or explanatory (Robson, 2002). Exploratory studies seek to
identify what is occurring with respect to phenomena and to provide new
insights of the phenomena. Descriptive studies portray an accurate account
of a situation with a view to evaluating it to synthesise new insights. Ex-
planatory studies analyse and identify relationships between attributes of
phenomena.
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Reference Theory Outsourcing is a complex phenomenon which cuts across
many functions. Due to this, practitioners and academics have ascribed a diverse
range of theories to explain the phenomenon. Papers are identified according to
whether they subscribe to a theory or theories.
Perspective Outsourcing innovation often involves numerous parties with dif-
fering and often contradicting priorities. Papers tend to review the outsourcing
phenomenon from one or more perspectives. The perspective or perspectives are
identified from which the outsourcing phenomenon is viewed for each paper. The
categories under which each paper is categorised are from the perspective of the:
outsourcer, vendor, relationship between the outsourcer and vendor, or other.
Abstraction The level(s) of abstraction that each paper describes is identified,
i.e., the industry sector, the nation/country, the firm or the employee.
2.3.3.2 Analysis strategy
The framework is applied to the objectives of this review to formulate an analysis
strategy. An overview of the analysis strategy which displays the categorisation
of literature to inform the objectives of this review is displayed in table 2.2, and
detailed below:
Table 2.2: Strategy for analysing innovation outsourcing literature
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1. Definition and general concept - Each paper is analysed to identify whether
and how their use of the innovation outsourcing concept is defined.
2. Significance of innovation outsourcing - The number and trend of papers
is used to identify whether innovation outsourcing is an important area of
research.
3. Focus and trends of research - Identify and categorise the various areas of
research within the innovation outsourcing domain, including methodologies
used to conduct the research. Gaps in knowledge and potential areas for
future research are identified.
2.4 Results & analysis
A search of the databases, EBSCOHost Business Source Complete and Proquest
ABI/Inform Complete using the search string outsourcing and (R&D or innova-
tion) returned 674 and 434 papers respectively for the period up to and including
31st July 2012.
The complete list of 1108 papers was filtered to remove duplicates, confer-
ence papers and book reviews. The abstracts of the remaining papers were read
to remove those papers that are clearly irrelevant to the domain, for example,
those papers that are only concerned with innovation within outsourcing. The
remaining papers were read in detail to ensure their relevance to the domain of
innovation outsourcing. During the detailed reading of the papers care was taken
to note any reference to significant papers which may have been missed during
the search. This resulted in a final list of 248 papers which are analysed to inform
the objectives of this review. The analyses and their outcomes are detailed below.
2.5 Definition and general concept
A review of the literature identifies that there does not exist a widely accepted
definition. Only 8 of the total 248 papers explicitly state a definition for their
use of either the term ‘innovation outsourcing’ or ‘R&D outsourcing’. These are
variously defined as:
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‘Outsourcing R&D is concerned with the antecedents, processes, and
implications of sourcing innovation from players outside the firm’s
boundaries’ (Hsuan and Mahnke, 2011)
‘projects and services contracted in the markets for technology’ (Lu-
cena, 2011)
‘to acquire external technological knowledge that is subsequently in-
tegrated into a firm’s own knowledge base’ (Grimpe and Kaiser, 2010)
‘Offshoring refers to the process of sourcing and coordinating tasks
and business functions across national borders. Offshoring may in-
clude both in-house (captive, or international in-sourcing) and, in-
creasingly, outsourced activities that are performed by an external
provider - that is, from outside the boundaries of the firm’ (Lewin
et al., 2009)
‘a firm acquires external technology via purchasing contract’ (Chen
and Yuan, 2007)
‘a strategic decision which enhances a firm’s capabilities by substi-
tuting or complementing its internal innovation activity with that
sourced externally via a formal agreement’ (Love and Roper, 2001).
This definition is sanctioned by (Chiesa et al., 2004) and (Gooroochurn
and Hanley, 2007).
The remaining 240 papers do not explicitly define the term ‘innovation out-
sourcing’ or ‘R&D outsourcing’. Some papers attempt to describe the term or
concept using synonyms, e.g., technology sourcing (Ford et al., 2012), technol-
ogy sourcing (O’Regan and Kling, 2011), open innovation (Albors-Garrigos et al.,
2011), distributed product development (Amaral et al., 2011), outsourcing of new
product development (Ciravegna and Maielli, 2011), etc. Other papers attempt
a description of the term or concept based on various but limited characteristics,
e.g. external sourcing, virtual organisation, capabilities, etc. Some papers do
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not even attempt a description of the term or concept, presumably on the under-
standing that they are self explanatory, e.g., ‘innovation outsourcing’ described
as an amalgamation of widely accepted definitions of the terms innovation, e.g.,
(Tidd et al., 2005) and outsourcing, e.g., (McIvor, 2005).
To imply a definition of innovation/R&D outsourcing using synonyms, a lim-
ited number of characteristics, or as an amalgamation of terms disregards the
specific complexities associated with the concept. The range of characteristics
and theories underlying the concept of innovation/R&D outsourcing are identi-
fied from the literature and evaluated to synthesise a generic definition.
2.5.1 Characteristics
Characteristics of innovation outsourcing are elucidated from the literature and
used towards constructing a generic definition.
External sourcing The notion of external sourcing as a characteristic of inno-
vation outsourcing is universal amongst the literature. The literature, however,
differs in terms of describing what is being sourced. This may be innovation activ-
ity (Love and Roper, 2001), knowledge (Grimpe and Kaiser, 2010), new product
development (Ciravegna and Maielli, 2011), R&D services (Martinez-Noya and
Garcia-Canal, 2011), ideas (Baloh et al., 2008), or competencies (Sen and Haq,
2011).
Much of the literature when referring to external sourcing implicitly refers to
it within the context of onshore outsourcing of R&D. The literature differentiates
outsourced innovation when it is sourced overseas referring to it as ‘offshore inno-
vation’, ‘outsourced offshore innovation’, international R&D outsourcing (Garca-
Vega and Huergo, 2011), or simply ‘offshoring’. If the latter term is used, care
should be taken to ensure that it does not refer solely to the location or relocation
of a firm’s facilities overseas.
Boundary Closely associated with what is being sourced is the boundary across
which it is sourced. The boundary is variously described in terms of the firm
(Hsuan and Mahnke, 2011), culture, geography & legal (Amaral et al., 2011),
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knowledge (Grimpe and Kaiser, 2010), and financial transactions (Chen and
Yuan, 2007). Whilst these individual descriptions of the internal/external bound-
ary are not incorrect, they do not capture the complexity of the boundary. It
may be better to describe the notion of external sourcing as being across firm
boundaries to ensure that any definition captures the boundary’s various facets
and the complexity of managing across them.
A strategic decision Innovation outsourcing is characterised as a strategic de-
cision because it concerns a business function which is an important component of
long run business advantage. Outsourcing can help organisations to achieve sus-
tained innovation and continuous competitive differentiation (Baloh et al., 2008).
This is supported by (Love and Roper, 2001) and (Quinn, 2000) who state that
firms should ‘systematically tap the capabilities of external knowledge leaders,
not just for state-of-the-art products and services but also for the continuous in-
novation and evolution of ideas that will keep companies at the frontier of their
industries’.
Degree of integration The degree of integration is used as a characteristic
to differentiate between innovation that occurs within the firm and that which is
externally sourced. innovation outsourcing is described as being somewhere ‘be-
tween centralized arrangements and decentralized open-source networks’ (Amaral
et al., 2011).
Complement/substitute In common with some definitions of general out-
sourcing, (e.g., ‘... the sourcing of goods and services previously produced inter-
nally within the sourcing organisation from external suppliers’ (McIvor, 2005)),
some of the innovation outsourcing literature considers innovation outsourcing
to be only a substitute to existing innovation activity. In such cases, it is usu-
ally considered in association with the notion of ‘collaboration’ as a means for
complementing existing innovation activity.
The general opinion, however, is that terms such as ‘collaboration’ and ‘al-
liances’ are modes of innovation outsourcing, and that innovation outsourcing as
a concept can act as both a complement and substitute for existing innovation
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activity. For example, ‘contract innovation services providers to supplement or
even replace internal efforts’ (Stanko and Calantone, 2011), and ‘... can be used
to both substitute and complement a firm’s internal activities’ (Love and Roper,
2001).
Determinants Ultimately, firm decisions to outsource innovation are in re-
sponse to their external environment. Various factors include: increased globali-
sation, (i.e., the dismantling of national barriers relating to markets and produc-
tion), drives outsourced R&D (Sener and Zhao, 2009) (Ernst, 2006); global and
industry uncertainty (King, 2006); increasing focus on economies of scope (Bir-
chall et al., 2001) (Chesbrough and Crowther, 2006), and; a global race for talent
(Lewin et al., 2009). Predictive characteristics of firms which have a propen-
sity to outsource R&D include: small-medium size of firm (Sen and Haq, 2010);
high exploratory research intensity (Calantone and Stanko, 2007) (Rundquist and
Halila, 2010); declining productivity (Higgins and Rodriguez, 2006), and; firms
that place a high value on learning effects and currently possess a low level of
knowledge are more likely to outsource innovation (Calantone and Stanko, 2007).
Process The innovation outsourcing process is described simplistically as two
discrete and independent steps of selection and implementation (Murray et al.,
2009). Selection involves protecting core competencies (Festel et al., 2011) (Giao
et al., 2008). Implementation involves spanning the boundary comprising the
specification of projects, sharing information systems, relationship management
and governance (Amaral et al., 2011).
Outcomes Performance outcomes of innovation outsourcing are treated at a
conceptual level in terms of an optimal level of innovation outsourcing. There
is an inverted U-shaped relationship between R&D outsourcing and innovation
performance (Grimpe and Kaiser, 2010) (Kotabe et al., 2008) (Rothaermel et al.,
2006). There is a ‘tipping-point’ beyond which increasing R&D outsourcing leads
to negative innovation returns on innovation performance. Negative outcomes of
innovation outsourcing due to the hollowing out of competencies are described by
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(Ciravegna and Maielli, 2011) (Amaral et al., 2011). The majority of the litera-
ture describes outcomes in terms of expected benefits (Howells et al., 2008) (Cass,
2007) (Piachaud, 2002): cost reduction; increased speed to market; rapid ex-
ploitation of technology; spreading risk; enhanced strategic focus, and; increased
flexibility.
Modes The concept of innovation outsourcing is widely described in terms of
the methods by which it is achieved, i.e., mode. Various modes used to charac-
terise innovation outsourcing are: Collaborative new product development (NPD)
(Ciravegna and Maielli, 2011), R&D spinouts (Festel et al., 2011), open source
(Baloh et al., 2008), licensing (Nambisan and Sawhney, 2007), and R&D contract
(Chatterji, 1996).
Formality of agreement Some literature emphasise the formal nature of agree-
ments when outsourcing innovation, e.g., ‘... innovation activity with that sourced
externally via a formal agreement’ (Love and Roper, 2001), and ‘a firm acquires
external technology via purchasing contract’ (Chen and Yuan, 2007). The formal-
ity of agreements as a characterisation of innovation outsourcing is contradicted
by other literature where the informality of agreements and trust is emphasised
in order to encourage innovation success (Li et al., 2008) (Plewa and Quester,
2006) (Carson et al., 2003).
Newness To differentiate the characterisation of innovation outsourcing from
general outsourcing, the literature emphasises the notion of innovation as ‘new-
ness’, i.e., anything new about what a company produces or how it operates (Hill
and Jones, 2001). This aspect is especially highlighted by (Howells et al., 2008)
who identify nine differentiating characteristics. The key aspect associated with
all these characteristics is the issue of the ‘unknown’, i.e., it is difficult to ascertain,
a priori, innovation outsourcing outcomes. This issue is pervasive throughout the
innovation outsourcing process impacting the decision to outsource, implementa-
tion and outcomes.
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2.5.2 Theoretical foundations
The theory or theories referenced by each paper are identified. A single paper
may use more than one reference theory and all that are referenced are noted.
Where a paper does not reference a theory nor apply a theoretical foundation it
is categorised as n/a.
Innovation outsourcing is a phenomenon which cuts across several manage-
ment disciplines. It is unsurprising, therefore, that the reference theories adopted
within the innovation outsourcing literature display considerable diversity. The
main theories referenced by the literature are described below.
Transaction cost economics TCE theory (Williamson, 1975) (Williamson,
1985) is the foundation of the ‘make-buy’ management decision which tradition-
ally determines the boundary of the firm. TCE theory asserts that a firm’s
objectives are achieved through ensuring the economic efficiency of transactions
undertaken via a comparative analysis of production costs and transaction costs.
Difficulty of comparison arises due to the irrational behaviour of parties involved
in the transaction, opportunism, information asymmetry, uncertainty and in-
frequency. Much of the innovation outsourcing literature, e.g., (Calantone and
Stanko, 2007) (Dankbaar, 2007) (Mehta and Peters, 2007) base their studies on
TCE which uses lowest unit cost as the ultimate arbiter for the decision to out-
source. It is also used to explain the globalisation of innovation (Cusmano et al.,
2010). The level of analysis is the transaction.
Internalisation theory This is an economic theory (Coase, 1937) which con-
siders alternative contractual arrangements to explain the choice of arrangements
to coordinate different economic activity. It is relevant in explaining the interac-
tion between the boundary of the firm and boundaries of political states where
activities are located. This is pertinent to decisions concerning location of out-
sourced offshore R&D facilities, e.g., markets should be considered in outsourced
R&D location decisions (Buckley and Casson, 2011). The level of analysis is an
industry.
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Resource-based theories Resources are ‘all assets, capabilities, organizational
processes, firm attributes, information, knowledge, etc. controlled by a firm that
enable the firm to conceive of and implement strategies that improve its efficiency
and effectiveness’ (Barney, 1991). Resource-based theories (Penrose, 1959) used
within the literature assert that competitive advantage is attained if a firm pos-
sesses resources not held by others. An example of the use of resource-based
theories within the literature is to explain innovation outsourcing capability as a
source of competitive advantage (O’Regan and Kling, 2011). The level of analysis
is the firm.
Learning theories A firm’s ability to ‘recognize the value of new, external
information, assimilate it, and apply it to commercial ends’ is termed absorptive
capacity (Cohen and Levinthal, 1990). The development of absorptive capacity,
encompassed in a firm’s employees, communication structures and external net-
works, is essential to the development of innovative capabilities. Firms with high
levels of absorptive capacity possess higher levels of innovative capability (Weeks
and Thomason, 2011).
The way that organisations interpret their environment, perceive their ex-
periences and develop lessons can differ. The two main styles of organisational
learning are exploration and exploitation (March, 1991). The level of analysis for
learning theories is the firm.
Knowledge theories The successful transfer of knowledge across firm bound-
aries is dependent on a firm’s peripheral knowledge, i.e., prior related knowledge.
Peripheral knowledge is necessary for receiving and assimilating new knowledge.
The level of analysis is the firm.
Strategic management theories These relate to the strategic activities of
the firm. Strategic theories referenced within the innovation outsourcing litera-
ture are concerned with how firms rationalise the management actions they take
to achieve one or more of their goals. The disaggregated view of the value chain
and its activities plays an important role in explaining why firms outsource inno-
vation as explained by (Porter, 1986) ‘successful international competitors in the
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future will be those who seek out competitive advantages from global configura-
tion/coordination anywhere in the value chain’.
Capabilities theories These relate to the firm-specific capabilities. The theory
of dynamic capabilities (Teece et al., 1997) describes the process of renewal and
change that firms can undertake to improve their competitiveness (Noke and
Hughes, 2010). Firms possess specific capabilities which includes the strategic
management of structures, routines, knowledge and skills to create competitive
advantage. Core competency theory (Prahalad and Hamel, 1990) (Prahalad and
Hamel, 1994) states that firms should protect and nurture those activities which
they do better than anyone else. It is cited in the literature as reason to outsource
activities that are non-core and focus on activities where the firm has a distinct
advantage. The level of analysis is the activity.
Innovation theories These relate to the factors that affect innovation and the
models of innovation adopted by firms. Increasingly faster innovation, inter-firm
networking and the use of new technologies has led to a fifth-generation model of
innovation (Rothwell, 1992).
Decision-making theories Fuzzy set theory (Zadeh, 1965) is usually adopted
within the literature to provide decision-making capabilities in the presence of
vague or imprecise information. The level of analysis is the decision.
2.5.3 A generic definition
The above analysis identifies innovation outsourcing as a complex, multi-disciplined
phenomenon where management are required to make decisions with vague in-
formation. It is identified as a strategic decision concerning the sourcing of inno-
vation across firm boundaries to either supplement or replace existing innovation
activity using structures and procedures which integrate new knowledge within
the firm. The relationship between innovation outsourcing and open innovation
is clarified before synthesising a definition.
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Relationship with open innovation To avoid confusion, the similarities and
differences of innovation outsourcing to open innovation are highlighted. Open
innovation (Chesbrough, 2003) is a new paradigm embodied in six principles
which asserts that innovations do not necessarily have to originate from within
the bounds of the firm to be profitable. This contrasts with the traditional closed
innovation paradigm where firms wholly resource, develop, own and market their
innovations from within their bounds.
Similar to innovation outsourcing, open innovation emphasises the potential
of external R&D resources to create value and the building of internal capability
to take advantage of it. It must be emphasised, however, that open innovation is
no more than a paradigm, it ‘... is not ipso facto a recipe for outsourcing R&D’
and that it does not ‘.. imply the outsourcing of the entire R&D function’ (Ches-
brough and Crowther, 2006). Innovation outsourcing incorporates the paradigm
of open innovation and extends it to the process of its realisation, encompassing
its determinants, selection, implementation and outcomes.
Definition A definition synthesised from the above analysis and adopted by
this study is that innovation outsourcing is:
‘a strategic decision involving the antecedents, processes and implica-
tions by which a firm substitutes or complements its internal innova-
tion activity with that sourced from outside its boundaries’
2.6 Significance of innovation outsourcing
The significance of a domain identifies whether a domain is worth studying. The
literature is analysed to discover the scale and extent of interest in innovation
outsourcing.
2.6.1 A growing phenomenon
The extant literature is analysed to identify the extent of interest in the innova-
tion outsourcing domain. There has been increasing consideration of innovation
outsourcing amongst both practitioners and academics. This is displayed by the
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gradual rise in the number of papers published over the past twenty one years as
displayed in Fig. 2.3. The number of papers for 2012 represents those for only
the first seven months of the year. The earliest identified paper was published in
Figure 2.3: The increasing consideration of innovation outsourcing
1990. Although, (Sen and Rubenstein, 1990) do not explicitly use the terms ‘out-
sourcing innovation’ or ‘outsourcing R&D’ they do refer to the increasing trend of
firms to look outside the firm for ideas and technology. The first explicit use of the
term R&D outsourcing is by (Ulset, 1996) who explores the boundary between
internal and external R&D projects and the governance mechanisms of external
R&D projects. Prior to this, the number of papers within this domain is patchy;
there was only one paper published in 1990 relating to innovation outsourcing
and no papers published during the period 1991 to 1993 inclusive.
2.6.2 Widespread interest
The study of innovation outsourcing is widespread. It is not confined to a par-
ticular journal, research group or country.
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Table 2.3: Journals most prolific within the innovation outsourcing domain
Spectrum of journal domains The range of journals that include studies
relating to innovation outsourcing are displayed in table 2.3. The spectrum of
journals which cover innovation outsourcing range from those which tend to focus
on the innovation function of the firm through to some that focus on the strategic
and business management of the firm, and others which focus on wider research
relating to economics.
Journals most prolific in their inclusion of papers concerning innovation out-
sourcing relate to either the innovation management function or strategic man-
agement. It is notable that these journals are applied in nature reflecting the
real world focus of the domain. Innovation management journals include: Re-
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search Technology Management, R&D Management, Industry & Innovation, and
International Journal of Innovation Management. Strategic management journals
include: Harvard Business Review, MIT Sloan Management Review, and Journal
of International Management. The significance of innovation outsourcing to the
macro view is evidenced by its treatment in economic journals such as Journal of
International Economics and Review of International Economics.
It is notable that a large number of differing journals covering domains as dis-
parate as technology, biotechnology, marketing and human resources have pub-
lished at least one paper relating to innovation outsourcing, displaying widespread
interest in this phenomenon.
Variety of research groups Innovation outsourcing is a research domain
which has found interest amongst a large number of research groups. There
are 210 individual lead authors who have published a total of 248 papers over 22
years. No single author dominates the innovation outsourcing domain, where the
vast majority of authors have published only once as lead author. The authors
most prolific within the innovation outsourcing domain are displayed in table 2.4.
The three most prolific authors are J.Howells, R.K. Perrons and A.K. Sen who
have published six, five, and four papers respectively as lead author. There are
disparate areas of research interest amongst the authors.
International interest Universities and organisations from 27 countries are
associated with papers concerning innovation outsourcing. Table 2.5 displays the
number of innovation outsourcing papers associated with the differing nationali-
ties of the university or organisation to which the author cited first in a paper is
associated when the paper was published. There is a clear dominance of papers
from the US over other countries, with the UK as a significant contributor in
second place. The spread of other countries publishing at least one paper within
this domain displays that there is wide international interest in the innovation
outsourcing phenomenon.
It should be noted that the vast majority of papers originate from countries in
Western developed economies such as the USA and Europe. There are, however,
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Table 2.4: Authors most prolific within the innovation outsourcing domain
also papers originating from developing economies such as Brazil, India, China
and Malaysia.
2.7 Body of knowledge - research issues
It is apparent from the literature that there are numerous and diverse studies
concerning innovation outsourcing. There does not, however, exist an overall
study which organises and integrates the literature. Researchers pose a variety of
research questions, draw on a variety of theories and use a multitude of methods.
Bringing order to this diversity is undertaken by focusing on the scope of studies,
research objectives, and research approach.
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Table 2.5: Countries most prolific in innovation outsourcing research
2.7.1 Scope of innovation outsourcing
Having identified that innovation outsourcing is an area of research that is con-
sidered important by researchers and practitioners, it is appropriate to identify to
whom it is important and why. The scope of innovation outsourcing concerns the
span and relevance of its implications. Each paper is reviewed and categorised
according to which of the four levels of scope its outcomes address: industry, na-
tion, firm or employee. A paper can address more than one level of scope. Table
2.6 displays the number of papers referencing each level of scope.
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Table 2.6: Scope of innovation outsourcing
Industry Industry sector as a level of abstraction is addressed by 56 papers
out of a total of 248 innovation outsourcing papers. The industries considered
within the literature are diverse and include the pharmaceutical (Kleyn et al.,
2007), investment banking (Grote and Taube, 2007), manufacturing (Dankbaar,
2007), and minerals (Upstill and Hall, 2006).
Nation Nation as a level of abstraction was addressed by 49 papers out of a
total of 248 innovation outsourcing papers. It is considered as either a generic
notion or as a specific country. Papers using nation as a generic notion tend to be
economic studies which formulate and analyse economic models to explore specific
aspects of innovation outsourcing, e.g., (Frenken, 2006) (Rothaermel et al., 2006).
The nation is a particular emphasis within papers focusing on the developing
economies, especially China as it seeks to capitalise on the influx of foreign R&D
by building a national innovation infrastructure (Chen and Yuan, 2007) (Yifei
et al., 2007). Other specific nations addressed by innovation outsourcing literature
include Australia (Upstill and Hall, 2006) and Russia (Bardhan and Kroll, 2006).
Firm The vast majority of papers, 233 out of a total of 248, addressed innova-
tion outsourcing from the level of the firm reflecting it as a strategic management
consideration (Calantone and Stanko, 2007) (Dankbaar, 2007).
Employee Employee as a level of abstraction was addressed by only 10 papers
out of a total of 248. Key themes explored in such studies include: learning and
knowledge (Chen, 2005) (Miozzo and Grimshaw, 2005); and, effective employment
contracts for innovation (Zenger and Lazzarini, 2004) (Storey et al., 2002).
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2.7.2 A firm-centric phenomenon
The scope of innovation outsourcing identifies it as a firm-centric phenomenon.
Fundamentally, it involves two parties, an outsourcing firm and a vendor which
services the needs of the outsourcing firm. The literature is reviewed to identify
where the focus of the phenomenon resides, within the outsourcing firm, the
vendor firm, or the relationship between the outsourcing and vending firms.
The perspective considered by researchers and practitioners within the extant
literature is reviewed. Each paper is categorised according to which of three
perspectives it addresses: outsourcer, vendor or relationship. The perspective
categories under which each paper is categorised are not mutually exclusive and
a single paper may be placed in more than one category. Table 2.7 displays the
results of this categorisation. The vast majority of the research papers reviewed,
Table 2.7: Perspectives considered within innovation outsourcing
234 out of a total of 248, included the perspective of the outsourcer. This reflects
innovation outsourcing as a management-led phenomenon as firms seek greater
value from their innovation functions (Nambisan and Sawhney, 2007).
Significantly fewer papers, 81 out of a total of 248, referenced the importance
of relationships between outsourcers and third-parties. Some themes explored in
innovation outsourcing papers are effective organisational structures for innova-
tion outsourcing, leadership, equity of relationship, trust and knowledge transfer
(Kleyn et al., 2007) (Maskell et al., 2007) (Mukherjee and Ray, 2007) (Tiwana
and Keil, 2007). There is only nominal consideration, 29 of the 248 papers, of
the vendor perspective in the literature.
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2.7.3 Innovation outsourcing as a management process
Analysis of the journals identifies innovation outsourcing as an applied strategic
management phenomenon. Consequently, organising the knowledge related to
innovation outsourcing is best understood as an on-going management process
involving management decision-making and the evaluation of outcomes. Research
objectives are categorised according to innovation outsourcing stages: decision,
implementation and outcome.
The decision stage is where firms consider and weigh up the pros and cons
of innovation outsourcing. They address fundamental questions such as: ‘who’
should outsource - e.g. whether particular industry sectors are more amenable
to innovation outsourcing than others; ‘why’ a firm should outsource innovation
- e.g., the conditions where its consideration arises and the associated risks and
benefits of innovation outsourcing; ‘what’ to outsource - e.g., the consideration of
whether only certain elements or activities of the innovation cycle be outsourced.
After deciding to outsource innovation, the firm is confronted with ‘how’ to out-
source innovation. Typically, the implementation stage considers approaches,
techniques and practices for implementing innovation outsourcing. The outcome
stage of the innovation outsourcing process is where firms review and evaluate
the results of their decision to outsource innovation. Firms assess whether the
decision to outsource innovation has been a success, identify any lessons learned
from the process and whether any improvements could be made.
The aims of research papers are reviewed and analysed to ascertain the scope
of the innovation outsourcing management decision process that the studies ad-
dress. Each paper is categorised according to which of the three stages of the
outsourcing management process, (i.e., decision, implementation and outcome),
its research objectives address. Table 2.8 displays the number of papers whose
research aims address specific stages or combination of stages of the innovation
outsourcing process. The overwhelming focus of literature, (i.e., 89%, of the total
number of papers), is on the decision stage of the innovation outsourcing manage-
ment process. There are significantly fewer papers addressing the implementation
stage, (i.e., 47%, of the total number of papers), and very few papers, (i.e., only
12% of papers), that address the outcome stage.
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Table 2.8: The research aims of innovation outsourcing studies
Although, this observation underlines the novelty of innovation outsourcing,
the significant proportion, i.e., 35%, of papers that address both the decision and
implementation stages within their research aims suggest that the investigation of
innovation outsourcing by researchers and practitioners is beyond the embryonic
research phase. Innovation outsourcing research, however, is far short of maturity
with only four papers addressing the implementation stage in conjunction with
the outcome stage. There are seven papers that address the complete innovation
outsourcing process through all three stages.
2.7.4 Research policy
Research policy refers to the approaches and methods used by innovation out-
sourcing research studies. Approaches are concerned with the overarching way
that studies go about their research, whilst methods are concerned with the tech-
niques and procedures that studies employ. Identifying the research policy of
innovation outsourcing studies enables an understanding of the nature of the re-
search, i.e., the context in which innovation outsourcing knowledge is developed.
How well particular research policies fulfil the aims of studies can help guide the
formulation of future studies.
Research philosophy Research philosophy refers to the notion of acceptable
knowledge. Two opposing philosophical stances are positivism and interpre-
tivism. Positivism holds the position that the social world can be studied in
the same manner as the natural sciences. Positivism entails the generation of hy-
potheses which are tested to enable assessment of laws. Interpretivism takes the
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position that the social sciences are different to the natural sciences because they
involve human action. The emphasis in interpretivism is on the explanation of
human behaviour. A philosophical stance between positivism and interpretivism
is realism which holds that there is a reality that can be observed and understood.
Each of the 248 papers is categorised according to whether it subscribes to a
positivist, interpretivist or realist philosophy. Where a study does not explicitly
state the philosophy to which it subscribes, a subjective judgement is made. The
results of this categorisation are displayed in Fig. 2.4. Almost equal number of
Figure 2.4: Research philosophy adopted by innovation outsourcing studies
papers adopt a realist philosophy, (i.e., 38%), to their study as do those that
adopt a positivist approach, (i.e., 41%).
The adoption of a realist approach by papers reflects the real world nature of
innovation outsourcing. The literature is not limited in the scope of real world
scenarios, spanning industry sectors and geographies, for example: the investment
banking sector is the subject of a real world investigation for outsourcing research
by (Grote and Taube, 2007); the outsourcing of R&D through acquisitions in
the pharmaceutical sector is investigated by (Higgins and Rodriguez, 2006), and
innovation within the Australian minerals industry is investigated by (Upstill and
Hall, 2006).
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Literature adopting a positivist approach to their research, test hypotheses
relating to innovation outsourcing. Hypotheses studied within the extant liter-
ature vary across the innovation outsourcing management process from decision
to outcome. Formal propositions regarding the drivers of innovation outsourcing
activities are made and tested by (Calantone and Stanko, 2007). They explore
the links between the propensity of a firm to outsource innovation and inventory
turnover, profit margin, core competency, employee sales efficiency and learning
effects. The innovation strategy of Chinese firms is investigated by (Chen and
Yuan, 2007). They identify the strategies a Chinese firm would choose among a
series of strategies ranging from internal R&D to outsourcing and the effect of the
firm’s strategy on its innovation efficiency. The role of governance of outsourcing
relationships is explored by (Tiwana and Keil, 2007) who test the hypothesis that
peripheral knowledge, (i.e., specialised knowledge in the domain of outsourced ac-
tivities) complements control in outsourcing alliances.
Only 21% of the total papers reviewed adopt an interpretivist approach to
their research where they are concerned with investigating patterns relating to
innovation outsourcing. Patterns studied within the innovation outsourcing lit-
erature vary from the national to the human level. For example, at the national
level, (Yifei et al., 2007) consider whether China can integrate foreign R&D fa-
cilities in to a national innovation system, capture innovation value and the im-
plications this has for the world. At the human level, patterns associated with
managing the globalisation of R&D are investigated by (Bardhan, 2006) as di-
chotomous pairs of concepts, e.g., systemic vs. autonomous innovation and high
skill vs. low skill specificity.
Approach Research approach refers to the nature of the relationship between
theory and research. Essentially, there exist two research approaches to develop-
ing new knowledge, deduction or induction. The process of deduction involves
developing a hypothesis based on existing knowledge and theory of a domain
which is then subjected to empirical scrutiny. In contrast, the process of induc-
tion involves drawing theory from empirical observation. Simply, deduction can
be summarised as theory→ observations, whilst induction can be summarised as
observations → theory.
50
2.7 Body of knowledge - research issues
Each paper is categorised according to the tendency of its research approach
as either inductive or deductive. Where the research approach is not explicitly
stated, a subjective judgement is made. The results of this categorisation are dis-
played in Fig. 2.5. Consistent with the novel nature of innovation outsourcing,
Figure 2.5: Research approach adopted by innovation outsourcing studies
the majority of papers, i.e., 50%, reviewed within this survey of literature adopt
an inductive approach seeking to build theory. Studies that seek to build theory
relating to innovation outsourcing include: (Nambisan and Sawhney, 2007) who
organise the possibilities for externally sourcing innovation along a continuum
defined by four variables; (Chesbrough and Crowther, 2006) who identify prac-
tices that appear to assist firms adopt open innovation; and (Hoecht and Trott,
2006) who utilise the concepts of trust, collaboration and network to identify the
innovation-related risks of strategic outsourcing.
A deductive approach was adopted by 38% of the total papers reviewed. Lit-
erature adopting this research approach use existing theory to establish an ana-
lytical framework to test the validity of the framework and explain findings.
The remaining 12% of the total papers reviewed adopt neither a deductive nor
inductive approach, and were, typically, literature which took a practitioner com-
ment or viewpoint on innovation outsourcing, e.g., (Hunt and Williams, 2003).
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Research strategy Research strategy concerns the methods used by researchers
to both collect and analyse data to fulfil their research aims. Each paper is anal-
ysed to identify the research methods used to collect data and research methods
used to analyse data. Examples of data collection methods include: interview
survey, multiple case study. Examples of data analysis methods include: descrip-
tive analysis, statistical analysis, and mathematical models. A paper can use a
combination of methods to collect data and a combination of methods to analyse
data. Where this is the case, a subjective judgement is made on the primary
method used. The data collection and data analysis methods used within inno-
vation outsourcing studies are displayed in Fig. 2.6, and Fig. 2.7 respectively.
Figure 2.6: Data collection methods used by innovation outsourcing studies
Methods of data collection - There are a variety of data collection methods adopted
by innovation outsourcing literature.
Surveys, (including interview and mixed method surveys), adopted by 35% of
papers is the approach most commonly used by innovation outsourcing studies.
Surveys are a useful means for gathering valid, reliable, rich data, especially
where the study is exploratory in nature, such as (Dankbaar, 2007) and (Grote
and Taube, 2007). Questionnaire surveys, (defined, exclusively, as those where
the respondents record their own answers including postal surveys but excluding
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Figure 2.7: Data analysis methods used by innovation outsourcing studies
interview surveys), are adopted by 11% of innovation outsourcing studies. The
advantage of such a research strategy is that it enables a large data sample.
Innovation outsourcing studies employing this research strategy include: (Mehta
and Peters, 2007) who explore the growth of contract research organisations in
the pharmaceutical sector; (Plewa and Quester, 2006) who investigate the impact
of commitment, trust and championship in university-industry relationships; and,
(Storey et al., 2002) who investigate the role of flexible employment contracts in
innovation productivity.
Case studies, (single-case and multiple-case), are adopted by 20% of the total
literature reviewed. This reflects the novel and exploratory nature of innovation
outsourcing research where the focus is on: documenting a phenomenon within
its organisational context; exploring the boundaries of a phenomenon; and, in-
tegrating information from multiple sources (Eisenhardt, 1989). An example of
innovation outsourcing literature adopting this strategy is (King, 2006) who uses
the case study of Lockheed Martin to explore the implications of uncertainty on
firm innovation outsourcing decisions. Other innovation outsourcing literature
adopting the case study research strategy include (Medina et al., 2005) (Miozzo
and Grimshaw, 2005) and (Chiesa et al., 2004).
Viewpoint, a term used to express a method where a descriptive approach
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to a particular theme within innovation outsourcing is employed, is adopted by
12% of papers reviewed. Studies employing such a strategy tend to be informal,
do not use primary data and are, typically, published in literature targeted at a
practitioner audience. Examples of such studies are those published in McKinsey
Quarterly (Bout et al., 2004).
Methods of data analysis - Descriptive analysis, including one paper that uses ac-
tion research, is the primary method of analysing data which is adopted by 57% of
papers. This reflects the novel and exploratory nature of innovation outsourcing
research where the focus is on: documenting a phenomenon within its organ-
isational context; exploring the boundaries of a phenomenon; and, integrating
information from multiple sources (Eisenhardt, 1989).
Quantitative methods of data analysis, (mathematical models, regression anal-
ysis and statistical analysis), are adopted by 43% of papers. Mathematical models
as a research strategy are used extensively within the economics literature. They
are useful in ‘what-if’ scenarios where situations are mathematically defined and
exercised with propositions to gain greater insight in to an issue. Studies adopt-
ing this as a research strategy include (Mukherjee and Ray, 2007) who consider
a monopolist input supplier’s incentive for outsourcing and R&D.
Regression analysis involves examining relationships, differences and trends
using statistics and is adopted by (Higgins and Rodriguez, 2006) who examine
the performance of 160 pharmaceutical acquisitions to find evidence that firms
realise significant positive returns by outsourcing innovation. Regression analysis
is also used by (Rothaermel et al., 2006) to provide support for the notion that
carefully balancing vertical integration and strategic outsourcing when organising
for innovation helps firms to achieve superior performance. Other studies adopt-
ing regression analysis as a research strategy include (Mol, 2005) (Mol et al.,
2005) (Cesaroni, 2004) and (Narula, 2004).
Research literature can provide a valuable background resource to an enquiry.
Its use as a research strategy is adopted by 8% of the innovation outsourcing
literature reviewed, including (Badir et al., 2005), who derive organisational at-
tributes from existing literature to develop a conceptual model for networked new
product development.
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Time Horizon The time horizon of a study concerns whether the research is
a ‘snapshot’ at a particular time or an observation of changes over a period. A
paper’s study is described as either cross-sectional if it describes the incidence
of phenomena at a particular time, or longitudinal if it considers the changing
development of phenomena over a period of time. Each paper is categorised
according to whether the study is cross-sectional or longitudinal, the results of
which are displayed in Fig. 2.8. Reflecting the novelty of innovation outsourc-
Figure 2.8: Time horizon of innovation outsourcing studies
ing, 91% of the papers reviewed undertook cross-sectional studies, whilst only
9% took a longitudinal perspective. Literature undertaking longitudinal studies
include: (Upstill and Hall, 2006) who review broad international trends in inno-
vation within the minerals industry; (Leiponen, 2005) who develop a model to
highlight the conditions under which internal or external modes for organising
innovation activities are likely to occur; (Paoli and Prencipe, 1999) who argue
that the virtual corporation does not hold as a universal model throughout vari-
ous industrial sectors; and, (Prencipe, 1997) who argues for a new organisational
logic for vertical integration, outsourcing and R&D strategies.
Research Purpose Research studies can have different purposes, to find out
what is happening, why something is happening, or to portray something accu-
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rately. An exploratory study is a means for finding ‘what is happening; to seek
new insights; to ask questions and to assess phenomena in a new light’ (Robson,
2002). An explanatory study is a means for establishing causal relationships be-
tween variables (Saunders et al., 2009). A descriptive study is a means to ‘portray
an accurate profile of persons, events or situations’ (Robson, 2002).
Each paper is categorised according to the purpose of the study undertaken,
i.e., exploratory, descriptive or explanatory. The results of this categorisation
are displayed in Fig. 2.9. The overwhelming majority of the research studies
Figure 2.9: The research purpose of innovation outsourcing studies
in the innovation outsourcing papers reviewed were either exploratory, 79%, or
descriptive, 12%, in nature. These statistics reflect that although the outsourcing
of innovation has been on the rise for some years, research in this area lags behind
industry practice. Researchers are using industry-level data to shed light on key
aspects of the innovation outsourcing phenomena and understand the implications
for managers (Calantone and Stanko, 2007).
Only 9%, of the research studies in the papers reviewed were explanatory in
nature. Most of the explanatory studies were published in 2007 with one study
published in 2006. There aren’t any studies of an explanatory nature prior to
2006. Studies of an explanatory nature include: (Dankbaar, 2007) who explain
why firms continue to maintain research as an in-house activity when development
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and manufacturing have been outsourced; and, (Grote and Taube, 2007) who
explain the conditions when innovation outsourcing is not an option.
2.8 Innovation outsourcing process analysis
Innovation outsourcing has implications for industry sectors and national govern-
ment policy as well as for firms. It is, however, ultimately a firm phenomenon
because that is where the decision on whether to outsource or not is made. It
is correct, therefore, that the vast majority of the literature focuses on the firm
perspective.
2.8.1 Firm perspective
The analysis framework is used to identify the different foci of researchers from
the perspective of various combinations of stages of the innovation outsourcing
process.
2.8.1.1 Decision stage
The decision stage is the focus of the majority of studies concerning innovation
outsourcing. There are 101 papers which consider only the decision stage of the
firm innovation outsourcing process. Firm decisions associated with innovation
outsourcing are various.
The rationale why firms outsource is identified by (Howells et al., 2008) (Cass,
2007) (Piachaud, 2002). Reasons and expected benefits include: cost reduction;
increasing speed to market; rapid exploitation of technology; spreading risk; en-
hanced strategic focus; increased flexibility, and; to gain a window on new tech-
nologies.
A key consideration of firms when outsourcing is protecting core competencies
(Sen and MacPherson, 2009) (Festel et al., 2011). Firms are required to analyse
processes at the level of activities, (i.e., a set of related tasks, performed by
a single entity resulting in specific deliverables), to identify core and non-core
activities (Amaral et al., 2011).
57
2.8 Innovation outsourcing process analysis
Firms can outsource almost any element in the innovation chain, from basic
research through to advanced development, from raw ideas to market-ready prod-
ucts. Determining which innovation activity to outsource requires consideration
of industry/market factors and company factors (Nambisan and Sawhney, 2007).
Firms base their decisions on where to outsource using a narrow set of reasons,
(e.g., lower ‘linkage’ costs and lower employee turnover) (Amaral et al., 2011).
Location decisions should be made with due consideration of a comprehensive
framework of both macro and micro factors to maximise outsourced innovation
performance.
Different innovation needs require differing modes of innovation. Consequently,
firms need to make choices concerning the modes of R&D outsourcing that best
fit their needs. The choice of innovation outsourcing mode is defined by (Baloh
et al., 2008) as a strategic choice within a three-dimensional space whose axes
are: scope of innovation; impact on existing business strategy, and; need for
customisation.
The selection of suitable partners for outsourcing R&D is a key strategic con-
sideration. Selecting partners from a large number of possible suppliers with vari-
ous levels of capability and different potentials is a complex multi-criteria decision-
making problem with both qualitative and quantitative factors (Cui et al., 2009).
2.8.1.2 Implementation stage
There are 15 papers which consider only the implementation stage of the innova-
tion outsourcing process adopting a variety of research policies in their studies.
The implementation of outsourced innovation by SMEs, (small and medium-
sized enterprises), is the focus of a study by (Albors-Garrigos et al., 2011). They
analyse a number of variables associated with outsourcing innovation such as:
organisation, industry environment, strategy, structure, R%D policies and ab-
sorptive capacity. They identify: environment shapes organisation strategy and
structure; the highest innovation performance is attained by firms with organic
organisation structures; effective transfer of technology is dependent on being
aware of cultural, strategic and technological differences.
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A vendor perspective is adopted by (Chou and Yen, 2009) to describe two
models of R&D service firms and their respective strengths and weaknesses. They
propose a vendor operational model which combines the strengths of both, a
virtual contract research organisation.
Firms with overseas R&D subsidiaries and tight global workflow should create
strong local outsourcing linkages to increase connectivity and innovation potential
(Boehe, 2007).
Firms are faced with the issues of matching organisation structure, manage-
ment practices and business procedures when outsourcing of R&D overseas. A
set of variables are presented which firms must address to effectively outsource
innovation: nature of innovation, (i.e., drastic or incremental); labour skills speci-
ficity; market strategy, and; coordination & control (Bardhan, 2006).
Championship, trust and commitment are positively associated the success-
ful implementation of innovation outsourcing relationships (Plewa and Quester,
2006). Whilst this is supported by (Carson et al., 2003), the performance of
trust-based governance is contingent on partner firms being able to ‘read’ each
other and learn counterpart behaviour (Carson et al., 2003).
Effective management of intellectual property when outsourcing innovation is
essential. A model for its implementation is proposed by (Fitzpatrick and DiLullo,
2005), comprising: partner identification and screening; partnership negotiations;
structuring partnering relationships, and; administering & terminating IP-based
partnerships.
Employee performance attributes differ between internal R&D and that which
is outsourced. Consequently, measures of employee ability, performance and effort
should be reviewed when outsourcing innovation and employment contracts that
are incentive-intensive for innovation outsourcing should be implemented (Zenger
and Lazzarini, 2004).
Managing knowledge in R&D outsourced relationships is not easy (Takeishi,
2002): opportunities for attaining relevant knowledge through learning-by-doing
may be missed; knowledge may be diffused to competitors, component-specific
and architectural knowledge may be diluted. Knowledge partitioning should be
differentiated from task partitioning when outsourcing innovation. Organisational
mechanisms for managing knowledge should include: career development policies;
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extensive documentation of technological information; internal training programs
and incentive schemes.
Firms should implement clear frameworks and decision-making processes for
identifying the most appropriate mode for outsourcing innovation (Chiesa et al.,
2000).
2.8.1.3 Decision-implementation stage
There are 88 papers which consider the decision-implementation stages of the
firm innovation outsourcing process. The foci of research for paper that consider
the decision-implementation stage are various. Key aspects are outlined below.
Modularity is a key concept when outsourcing innovation. Increased modular-
ity of R&D products and processes aids R&D outsourcing. Modularity concerns
the distinction between subsystems in a given system (Grote and Taube, 2007).
It refers to the degree of coupling between subsystems; the looser the coupling
between subsystems, the greater the modularity. Complex products are not com-
pletely decomposable (Zirpoli and Becker, 2011a). Attempting to decompose
knowledge for anything other than simple systems may lead to loss of mean-
ing and control over the outsourced activity and eventually a loss of the firm’s
knowledge base which confers its competitive distinctiveness (Paoli and Prencipe,
1999).
Firms’ strategy for outsourcing R&D determines changes in their internal
R&D employment intensity (Teirlinck et al., 2010). R&D employment intensity
of firms changes depending on the strategic decisions to start, increase, decrease
or stop outsourcing.
Establishing a culture open to and willing to engage with external parties
is essential to the success of an outsourced innovation strategy (Munsch, 2004).
Outsourcing innovation requires innovators to be more extrovert and to be com-
fortable with collaboration (Huston and Sakkab, 2007).
Absorptive capacity is the ability of a firm to learn new knowledge and quickly
apply it within the firm (Rothaermel et al., 2006). The lack of organisational
culture to support outsourced innovation hinders a firm’s ability to integrate
effectively innovation knowledge acquired from outside its boundaries.
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2.8.1.4 Outcomes stage
A focus on only the outcome stage of the firm innovation outsourcing process is
displayed in 5 papers which are published between 2004 and 2007. The studies
focus on firm outcomes in a variety of scenarios.
Outsourcing R&D to developing economies such as China differs from out-
sourcing to developed economies (Yifei et al., 2007). The development of tech-
nologies as well as managerial and organisational capabilities is evolutionary and
can take various paths due to a lack of well-defined national policies. The risks
that arise when firms outsource functions that are at the ‘heart of the competitive
core of organisations’ are highlighted by (Hoecht and Trott, 2006). The nature of
the risks concern information leakage when collaborating in technology-intensive
sectors. The outsourcing of R&D through acquisitions in the pharmaceutical
sector is identified as a successful strategy for replenishing declining research
pipelines (Higgins and Rodriguez, 2006).
2.8.1.5 Implementation-outcomes stages
Four papers consider the implementation and outcomes stages of the innova-
tion outsourcing process, three of which have been published within the past 12
months. The implications of how knowledge and R&D activities are organised
and coordinated when outsourcing innovation are explored by (Howells et al.,
2012). Increased risks due to fragmentation of the innovation process as a re-
sult of outsourcing innovation to providers who increasingly expand their role
are identified by (Lowman et al., 2012). Process and product innovation are
not mutually exclusive when outsourcing innovation. Outsourced innovation is
reinforced by inter-organisational practices, tools, and distinct absorptive capa-
bilities (Bocquet, 2011). Outsourcing innovation is beneficial to firms in rapidly
changing technology environments, but requires the implementation of effective
governance to ensure property rights are protected (Leiponen, 2005). They also
note the impact that national policies, such as competition law, can have on firms
who choose to outsourcing innovation.
61
2.8 Innovation outsourcing process analysis
2.8.1.6 Decision-implementation-outcomes stages
Consideration of the innovation outsourcing process as a whole, (i.e., decision-
implementation-outcomes), is a recent occurrence in the literature which has
limited treatment. Only 7 out of a total of 248 studies consider the innovation
outsourcing process as a whole with 4 of the 7 being published in 2011 by 3 lead
authors.
Longitudinal studies by (Ciravegna and Maielli, 2011), (Zirpoli and Becker,
2011a) (Zirpoli and Becker, 2011b) consider the three stages of innovation out-
sourcing as a whole within the motor manufacturing sector. A single firm case
study by (Ciravegna and Maielli, 2011) of the motor manufacturer FIAT is used to
highlight the considerable management failures when innovation was outsourced.
A failure by FIAT’s management to put in place an effective business model re-
sulted in: too much focus on cost; outsourcing core innovation activity; erosion
of architectural knowledge, and; a failure to absorb and integrate new knowl-
edge. This theme is also addressed by (Zirpoli and Becker, 2011a) and (Zir-
poli and Becker, 2011b) who identify what happens when a firm outsources too
much. All three studies recommend a focus on developing management capa-
bility for putting in place effective structures and procedures when outsourcing
innovation. All three studies adopt a realist, inductive research policy and use
descriptive analysis to analyse the data.
Cross-sectional studies address individual aspects of management capability
across the innovation outsourcing process. The outsourcing of strategic technol-
ogy using corporate ventures is addressed by (Chang et al., 2009). A conceptual
framework for managing, (accessing, exploiting and defending), intellectual prop-
erty when outsourcing in knowledge-based industries is detailed by (Roy and
Sivakumar, 2011). Managing ‘fit’ of learning styles between the outsourcing firm
and vendor is described by (Azadegan and Dooley, 2010).
Differentiating management capabilities for outsourcing innovation depend-
ing on firm performance objectives, (i.e., low-cost oriented focus or innovation
oriented focus), is identified by (Bengtsson et al., 2009). They also stress the
importance of organisational integration of firm strategy with innovation out-
sourcing strategy where the performance objectives are innovation oriented.
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2.9 Key findings & knowledge gaps
A review and analysis of the extant literature has been undertaken to define a
baseline of research within the innovation outsourcing domain. A structured and
stepwise approach has been adopted for organising and integrating the literature
using a synthesised framework. Key findings and knowledge gaps identified as a
result of the analysis are detailed below.
A complex concept Innovation outsourcing is a complex multi-faceted con-
cept comprising various characteristics encompassing several theoretical founda-
tions.
Definition There does not exist a widely accepted definition of innovation out-
sourcing. A definition is synthesised from an analysis of the domain’s key char-
acteristics and is stated below.
‘a strategic decision involving the antecedents, processes and implica-
tions by which a firm substitutes or complements its internal innova-
tion activity with that sourced from outside its boundaries’
A significant discipline There has been a growing interest in the innovation
outsourcing phenomenon amongst academics, researchers and practitioners which
has spanned 22 years. It has widespread interest across several discipline areas
and countries.
An applied discipline Innovation outsourcing is a widespread firm-centric
management discipline that is multi-variable.
Literature specificity The innovation outsourcing literature is diverse. Stud-
ies have low specificity. They adopt a wide variety of research philosophies, re-
search approaches, and research strategies. They adopt a variety of time horizons
and research purposes.
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Holistic approach The vast majority of the studies associated with inno-
vation outsourcing adopt a narrow focus. Only seven papers (Ciravegna and
Maielli, 2011) (Zirpoli and Becker, 2011a) (Zirpoli and Becker, 2011b) (Roy and
Sivakumar, 2011) (Azadegan and Dooley, 2010) (Bengtsson et al., 2009) (Chang
et al., 2009) consider the innovation outsourcing process as a whole, (i.e., decision-
implementation-outcomes). There does not exist a study which consolidates an
understanding of innovation outsourcing. Two significant gaps in knowledge re-
lating to innovation outsourcing are identified:
1. Incomplete theory from a management role perspective: Several authors
have contributed to the discussion of innovation outsourcing from several
perspectives enabling an ongoing building and gradual refinement of theory.
However, there is a lack of knowledge relating to the role of management.
Individual managerial competence plays a significant role and should be an
explicit focus of research (Busi and McIvor, 2008).
2. Lack of capabilities framework for managing innovation outsourcing: A
key consequence that innovation outsourcing has for organisations is one of
building capabilities for pursuing an innovation outsourcing agenda. There
is a lack of knowledge relating to the practices that an organisation should
and should not embrace for pursuing an innovation outsourcing agenda.
2.9.1 Formulation of research question & aim
The lack of a complete end-to-end innovation outsourcing process that is treated
as a firm-centric practice applicable across industries leads to the development of
this study’s research question, aim and objectives. These are stated at the start
of the following chapter in section 3.1 Research issue, aim and objectives.
2.10 Summary
This chapter has adopted a structured approach to reviewing the extant literature.
Although, there is an increasing body of knowledge associated with innovation
outsourcing, the domain is at the exploratory stage of the research lifecycle where
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researchers have yet to widely use existing studies to build future knowledge. A
foundation of knowledge within the domain of innovation outsourcing is provided
on which further research can be built.
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Chapter 3
Research Methodology & Design
This chapter identifies a research methodology and design that fulfils this study’s
research objectives. Systematic consideration of all the options available to ad-
dress the main issues are presented. An overview of the chapter is displayed in
Fig. 3.1.
Figure 3.1: Overview of research methodology & design
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3.1 Research issue, aim and objectives
An overview of the research issue addressed by this study’s primary research
question is provided. A research aim derived from the primary question is used
to formulate the research objectives of this study. A research programme is then
designed to fulfil the research objectives.
3.1.1 Research issue
Innovation outsourcing is a strategic decision involving the antecedents, processes
and implications by which a firm substitutes or complements its internal innova-
tion activity with that sourced from outside its boundaries. It is a practice that
is increasingly adopted by firms worldwide and represents a step change from the
traditional perception that all its innovation activity is a core function which must
be well-resourced and retained wholly within its bounds. Innovation outsourcing
offers many advantages which have been well documented within the literature,
e.g.: shorter timescales for development; access to specialist talent; more focussed
use of resources; lower costs; increased flexibility; lower development risk; a win-
dow on new technologies (Howells et al., 2008) (Piachaud, 2002) (Quinn, 2000). It
is only recently that the literature has highlighted the severe consequences when
innovation outsourcing fails (Ciravegna and Maielli, 2011), (Zirpoli and Becker,
2011a) (Zirpoli and Becker, 2011b). Poorly understood and executed innovation
outsourcing results in an erosion of a firm’s component-specific and architectural
knowledge, declining sales and potential demise. Consequently, the key challenge
for firms is to develop capabilities for outsourcing innovation, taking advantages
of its many benefits whilst mitigating its risks.
3.1.2 Research aim & objectives
The above assessment of the research issue identifies that a firm’s endeavour to
outsource innovation must be supported with effective structures and routines
to ensure an outcome of improved firm performance. This is summarised as the
following primary research question:
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Research question: How can firms successfully outsource innovation?
Innovation outsourcing has been identified as an intrinsically complex real-world
phenomenon that has been adopted by firms in various industries worldwide.
It comprises many aspects and cuts across multiple disciplines. A review of
the extant literature identifies that much of the research has a narrow focus
concentrating on a few individual elements of the phenomenon. There does not
exist a study which addresses innovation outsourcing in its entirety as a firm-
centric practice applicable across industries. The aim of this study is to:
Research aim: Develop a generic holistic model to aid firms to successfully
outsource innovation.
Research sub-questions: Consideration of the research aim enables the pri-
mary research question to be decomposed in to its constituent research sub-
questions:
1. What is innovation outsourcing, why is it important, and what are the key
issues surrounding the domain?
2. What are the capabilities associated with successfully outsourcing innova-
tion, and how should they be organised to realise performance?
3. How does the outcome help managers?
Research objectives: The research sub-questions are addressed by the follow-
ing research objectives to fulfil the research aim and, consequently, the primary
research question:
1. Undertake a state-of-the-art review to define a baseline of knowledge relat-
ing to innovation outsourcing as a management discipline.
2. Develop a validated holistic model through the identification & organisa-
tion, and refinement of innovation outsourcing capabilities for performance.
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(a) Inductively develop an archetype framework for successfully outsourc-
ing innovation.
(b) Develop a preliminary innovation outsourcing model by exploring the
framework to identify the associations between capabilities and per-
formance.
(c) Design and administer a survey to gather appropriate data with which
to test the preliminary model.
(d) Analyse the results of the survey to deductively validate & refine the
model.
3. Discuss the potential benefits of utilising the model to outsource innovation.
This study’s research question, aim and objectives is summarised in Fig. 3.2.
Figure 3.2: Overview of research question, aim and objectives
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3.2 Research programme strategy
This study aims to identify the firm capabilities that should be adopted to effec-
tively outsource innovation. The research programme strategy to fulfil this aim
gives due consideration to its research philosophy, research approach and research
strategy.
3.2.1 Research philosophy
Research philosophy forms the foundation of any research enquiry. It concerns the
nature of reality, (ontology), and acquiring knowledge of that reality, (epistemol-
ogy), i.e., what we can know and how we can obtain that knowledge. A study’s
philosophical perspective drives its research methodology and consequently it is
important to carefully consider and be clear about the philosophical stance that
is adopted.
Ontological consideration: There exist two main opposing positions on the
nature of reality and on which research enquiry is based, the objectivist position
and constructivist position. There are, however, positions that can be adopted
between these two extremes.
Advocates of the objectivist position consider the social world to exist exter-
nally lending itself to being measured objectively where social phenomena exist
independently of social actors and are beyond influence. This is the traditional
way of conceptualising the firm, i.e., a separate entity with set structures, proce-
dures and culture which acts on and constrains those who interact with it, e.g.,
employees and customers.
Advocates of the constructivist position consider reality to be socially con-
structed rather than being objectively determined. Social phenomena are created
from the perceptions and consequent actions of actors where it is often necessary
to study the details to understand the reality behind a situation. This way of
conceptualising the firm emphasises that its structures, procedures and culture
exist as a result of continuous social enactment by actors.
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Epistemological consideration: The two extreme perspectives on acquiring
knowledge from reality are positivism and interpretivism.
Positivism imitates the perspective of the natural scientist by holding the
view that the social world lends itself to being measured objectively. A sharp
distinction is drawn between theory and practice where the role of research is
to test theory and develop laws. Typically, positivist studies initially develop
a hypothesis deduced from extant theory which is expressed as a relationship
between specific variables to be tested. The outcomes of hypothesis testing are
examined to identify confirmation or rejection of the theory. Rejection indicates
a need for modification of the theory in light of findings. After modification, the
testing cycle is repeated to verify the revised theory (Robson, 2002).
The interpretivist perspective holds that the social sciences are fundamentally
different to the natural sciences due to the distinctive nature of humans. Social
reality has meaning for humans, i.e., they act on the basis of meanings they at-
tribute to their acts and the acts of others (Bryman and Bell, 2011).The emphasis
within studies that adopt the interpretivist stance is on the understanding and
explanation of human behaviour. Such studies detail how social groups interpret
the world around them, placing them within a social frame using appropriate
concepts and theories.
Realism is a perspective which lies between positivism and interpretivism. It
shares the view with positivism that there is a single reality that exists indepen-
dently of the observer and which is socially constructed. There are two types
of realism, empirical realism and critical realism. Empirical realism asserts that
reality can be understood through the use of appropriate methods and is some-
times criticised for being ‘superficial’ because it fails to recognise the underlying
mechanisms. In contrast, critical realism asserts that ‘we will only be able to un-
derstand - and so change - the social world if we identify the structures at work
that generate those events and discourses ... These structures are not sponta-
neously apparent in the observable pattern of events; they can only be identified
through the practical and theoretical work of the social sciences’ (Bhaskar, 1989).
Adopted stance: Adopting one ontological/epistemological position over an-
other concerns making assumptions about how the world works. A review of the
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literature has identified that there exists some aspects of innovation outsourc-
ing, e.g., transaction economics, which display characteristics associated with an
objectivist/positivist position, whilst there are others, e.g., culture, which dis-
play characteristics associated with a constructivist/interpretivist position. This
is supported by the outcome of the survey of philosophical stances adopted by
literature which displays that 41% of studies adopt a positivist stance and a
significant 21% adopt an interpretivist stance.
This research, however, is not concerned with the study of individual charac-
teristics of innovation outsourcing, but with it as a firm-centric discipline driven
by management decisions to improve innovation performance. Whilst an approx-
imately equal number of studies adopt a realist stance, i.e., 38%, as a positivist
stance within the literature, the balance changes when two or more stages of the
innovation outsourcing process are considered, in which case 56% of studies adopt
a realist stance. This study, in keeping with the real-world nature of innovation
outsourcing as a management discipline, adopts a critical realist philosophical
stance.
3.2.2 Research approach
Research approach concerns drawing out the nature of the relationship between
theory and research, i.e., identifying the role of theory within a study. The term
‘theory’ within this study is used in its broadest sense to mean an explanation of
observed regularities, for example, why firms tend to outsource some innovation
activity, whilst outsourcing others. This is in contrast to the notion of ‘grand
theory’ (Merton, 1967), e.g., symbolic interactionism, which operates in a broader
domain due to its higher level of abstraction, but is difficult to relate to the real
world.
The relationship between theory and research can be described as either de-
ductive or inductive. Deductive theory involves deducing a hypothesis from ex-
tant theory which is then empirically scrutinised, i.e., theory → hypothesis →
data collection → findings → hypothesis confirmation/rejection → revision of
theory. In contrast, inductive theory involves developing theory from research by
72
3.2 Research programme strategy
drawing out generalisable findings from observations, i.e., data collection→ find-
ings→ theory. In reality, the distinction between deductive theory and inductive
theory is not clear cut. Deductive theory involves some degree of induction and
inductive theory involves some degree of deduction.
Adopted approach: The literature identifies that there exists a significant
number of disparate studies concerning various aspects of innovation outsourc-
ing. There does not, however, exist a study which draws together the differing
aspects in to a unified view. The purpose of this study lends itself to a research
approach of theory-building that uses both inductive and deductive methods. Re-
flecting the disparate nature of innovation outsourcing studies, an analysis of the
approach adopted by the various studies identifies that there isn’t any clear pref-
erence; whilst the majority of the innovation literature, 50%, adopts an inductive
approach, a significant 38% adopts a deductive approach.
The role of theory as a starting point presents two options. An a priori theory
approach to frame a study is proposed by (Yin, 2009), whilst (Eisenhardt, 1989)
proposes a ‘theory-neutral’ approach where new variables and explanations are
discovered. The review of literature identifies that there exists a priori awareness
of innovation outsourcing amongst both academics and practitioners. Conse-
quently, an a priori theory approach is adopted by this study as a starting point
because where there exists a priori awareness of the theory, objectivity and the
case for a ‘theory-neutral’ approach is diminished.
3.2.3 Research strategy
Research strategy is the ‘general approach taken in an enquiry’ (Robson, 2002),
which should reflect and be appropriate to the research questions and objectives
of the study. A useful, although ambiguous, distinction between differing research
strategies is the notion of qualitative and quantitative research (Bryman and Bell,
2011).
Quantitative research emphasises quantification using numbers when collect-
ing and analysing data. It typically, adopts a deductive approach to the relation-
ship between theory and research, is positivist in its routines for knowledge gen-
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eration and views social reality as external and objective. In contrast, qualitative
research emphasises words rather than numbers when collecting and analysing
data. It typically, adopts an inductive approach, generating theory from observa-
tion, explaining how individuals interpret the social world, viewing social reality
as emergent.
Adopted strategy: The novelty of innovation outsourcing and its emphasis
as a complex management discipline characterises it as an emergent domain that
lends itself more to a qualitative research strategy than one that is quantitative.
3.3 Research quality
Research quality is concerned with limiting the risk of erroneous findings within
research. Common criteria for evaluating research are reliability and validity.
They are fundamental considerations which are dependent on the research situ-
ation and should be considered integral to the research design.
Reliability: Reliability concerns whether the results of a study are repeatable.
The types of reliability are:
1. External reliability - this is the degree to which a study can be replicated,
i.e., whether a study’s measures will produce the same results on other
occasions.
2. Internal reliability - refers to whether the same observations made within a
study would be made by other observers.
Closely associated with reliability is the notion of replicability. Researchers some-
times choose to replicate the findings of others which occurs, for example, when
there is new conflicting evidence. In order for a study to be replicable, procedures
must be spelt out in great detail.
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Validity: Validity is concerned with the integrity of conclusions, i.e., whether
the outcomes drawn from a study are what they appear to be. The main types
of validity are:
1. Construct validity - refers to whether a measure used to denote a concept
truly reflects that concept. The assessment of measurement validity pre-
supposes that a measure is reliable.
2. Internal validity - is concerned with the notion of causality, i.e., whether
a conclusion that states a causal relationship between two variables is rea-
sonable. If it is stated that variable x causes y, can it be certain that x is
the cause and not something else.
3. External validity - refers to generalisability and whether the results of a
study can be applied beyond the specific context of the study.
Qualitative studies: A criticism of the terms ‘reliability’ and ‘validity’ are
that, even though they are applied to qualitative studies, they are inherently
quantitative research terms because they are concerned with measures (Bryman
and Bell, 2011). Alternative terms have been proposed by some researchers which
specifically address quality within qualitative research. The term ‘trustworthi-
ness’ has been proposed as a term for a good qualitative study (Lincoln and Guba,
1985) comprising aspects which parallel terms used in quantitative studies.
1. Credibility - refers to how believable are the findings of a study, similar to
internal validity.
2. Transferability - refers to the extent to which findings are applicable to
other contexts, similar to external validity.
3. Dependability - refers to whether a study’s findings are applicable at other
times, similar to reliability.
4. Confirmability - refers to the degree to which a researcher’s values have
been allowed to intrude in to a study, similar to objectivity.
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In addition, the quality of qualitative research can be determined by the extent
to which potential users can be confident in the knowledge generated and its
relevance to practitioners. Due to the novelty of innovation outsourcing manage-
ment there does not exist a model within the literature against which to validate
results. In this circumstance the following stance is adopted, “... if all else fails
we have to say ‘this is how the concept is defined and these measures, on the face
of it, seem to cover the concept’, and to give the measure to other people to see
what they think” (de Vaus, 2001)
In keeping with the qualitative nature of this study’s research strategy the
above terms are adopted. Consideration of research quality is provided and dis-
cussed within each phase of this study’s research design.
3.4 Research programme design
Research programme design refers to the general plan of how a study’s research
objectives are to be achieved. In formulating the plan due consideration is given
to: the general purpose of the research; research design; research methods and
time horizon
3.4.1 General purpose of research
Research fulfils its objective of contributing to knowledge by one or more of three
means, by exploring, describing or explaining situations (Robson, 2002). Ex-
ploratory studies seek to find out what is happening within a subject domain,
to ask questions and assess phenomena from differing perspectives to gain new
insights. Descriptive studies aim to portray an accurate profile of a situation or
event so it they can be evaluated for synthesising new ideas. Often a descriptive
study is a precursor to an explanation. Explanatory studies tend to study a sit-
uation to explain the relationship, such as cause and effect, between variables.
In general, due to the nature of the data, exploratory research is largely quali-
tative, whilst explanatory and descriptive research may be both qualitative and
quantitative.
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Due to the novelty of innovation outsourcing, the primary objective of this
study is exploratory, aiming to explore management practices to enable innovation
outsourcing. In addition, there is also a descriptive element to this study which
aims to describe management action to enhance innovation outsourcing capability.
3.4.2 Time horizon
The time horizon of research relates to whether the aim is to study phenomena at
a particular time, i.e., cross-sectional, or study phenomena over a period of time,
i.e., longitudinal. A cross-sectional design provides a ‘snapshot’ of phenomena. It
is used to describe the incidence of business phenomena or relationship between
management factors at a given time. In contrast, a longitudinal design is primarily
used to map change in business and management research. It provides insight
in to the time order of variables where, typically, a sample is surveyed and then
surveyed again after a given period.
This study’s objective of exploring innovation outsourcing management prac-
tices is best achieved using a cross-sectional research design. A longitudinal ap-
proach to this study is disregarded because it is not the objective of this study to
explore the changing development of innovation outsourcing management prac-
tices.
3.4.3 Research design
Research design concerns the approach and methods a researcher uses to address
the primary research question. It is guided by the research aim and objectives,
research philosophy, the extent of existing knowledge, and available resources in-
cluding time (Saunders et al., 2009). Examples of research design include survey,
case study, grounded theory and action research.
This study’s aim is to develop knowledge to aid firms when they outsource
innovation, a complex multi-variable phenomenon which cuts across multiple dis-
ciplines. Any research design that effectively addresses this aim must consider
two key characteristics, building knowledge and consideration of the broad range
of factors associated with innovation outsourcing.
77
3.4 Research programme design
3.4.3.1 Building knowledge
The review of literature identifies innovation outsourcing as a relatively new con-
cept which has attracted a great deal of diverse attention over a short period of
time. Due to its relative novelty with an existing but limited body of knowledge
this study’s aim and objectives lend themselves to a research design approach of
theory-building that uses both inductive and deductive methods.
Knowledge is variously defined as ‘justified true belief’, ‘a dynamic human
process of justifying personal belief toward the “truth”’ (Nonaka and Takeuchi,
1995) and ‘facts, information, and skills acquired through experience or educa-
tion; the theoretical or practical understanding of a subject’ (Oxford Dictionaries,
2011). Knowledge as justified theory, (i.e., ‘a statement of concepts and their in-
terrelationships that shows how and/or why a phenomenon occurs’ (Gioia and
Pitre, 1990)), and practice emphasises the need to adopt a robust approach to
developing innovation outsourcing decision-making theory which has both origi-
nality and utility (Corley and Gioia, 2011).
Building descriptive theory: Building original descriptive theory in manage-
ment research is a process comprising inductive and deductive stages. The three
steps involved in the inductive stage are observation, categorisation of attributes
and definition of relationships (Christensen, 2006).
The first step, observation, forms the foundation of theory building and in-
volves the observation of phenomena and their careful description and measure-
ment. Constructs are often developed to aid understanding of the essence of the
phenomena. The second step, classification, involves classifying the phenomena
into categories which, typically, are defined by the attributes of the phenom-
ena. Categorisation enables simplification and organisation of the phenomena to
highlight possible relationships between phenomena and outcomes. Such cate-
gorisation schemes are often referred to as frameworks or typologies. The third
step, definition of relationships, involves exploration of the association between
the attributes of the phenomena and outcomes. The associations make explicit
the differences in attributes and differences in the magnitude of attributes corre-
lated to outcomes. The result at the end of the three steps of inductive stage of
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theory building is referred to as a model.
The deductive stage of building descriptive theory involves testing the hy-
potheses that were inductively formulated. This is done by exploring whether the
correlations between attributes and outcomes identified in the inductive stage also
exist in a different set of data. Where the attributes of phenomena correlate to
outcomes as predicted, the theory is confirmed under the observed circumstances.
When the attributes of phenomena do not correlate to outcomes as predicted,
i.e. anomalies, there arises opportunity to improve theory. The three steps of the
inductive stage of the theory building process, (i.e. observation, categorisation
and definition of relationships), are reviewed to seek explanation of the anomaly.
This is achieved by defining the phenomena more precisely or categorising the
data better.
3.4.3.2 Holistic innovation outsourcing
The holistic aspect of this study’s research aim and objectives requires consider-
ation of the broad range of factors associated with innovation outsourcing. The
review of literature has identified the narrow focus of the vast majority of studies
which are concerned only with one or a few aspects of outsourcing innovation, for
example (Roy and Sivakumar, 2011) is concerned only with aspects of intellec-
tual property rights of firms outsourcing innovation. There does not exist a study
which considers a holistic approach to innovation outsourcing. This is addressed
by adopting an open systems and contingent approach.
Systems approach: Innovation outsourcing requires the careful management
of organisational, technology and nuanced behavioural systems. The systems
theory approach to management is an evolution of the classical and human rela-
tions approaches to management (Cole and Kelly, 2011). The classical approach
to management (Fayol, 1949) (Taylor, 1911) considers the organisation in terms
of its structure and purpose, assuming rational and logical behaviour. There is
an emphasis on the technical aspects of organising people and activities, (e.g.,
division of work and hierarchy of authority), to improve and maintain produc-
tivity. The human relations approach to management views peoples needs, (e.g.,
psychological and motivational), as the key factor for achieving organisational
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effectiveness. Organisations are not perceived as tools to achieve a purpose, but
as social systems that are organised to survive. The systems approach to man-
agement view organisations as complex systems of people, tasks and technology,
which interact intimately with their environment. Consequently, organisations
evolve as a result of interacting and reacting to the environment, adapting and
changing to improve performance through structure and process.
The holistic consideration of innovation outsourcing is addressed by adopting
an open systems approach. The innovation outsourcing function of the firm is con-
sidered as a set of connected interrelated elements, (e.g., decisions and activities),
to form a system, possessing properties as a whole rather than its constituents.
It receives inputs from the firm environment, (e.g., firm strategy, people and
ideas) which are transformed in to outputs, (e.g., improved firm performance and
innovations), that are released back into the environment as outputs. A key char-
acteristic of open systems is their interdependence with the environment which
can fluctuate between stability and turbulence. Boundaries and their manage-
ment are an important aspect of an open system because there can be several
which are not always visible, (e.g., legal and social boundaries). The outsourcing
of innovation as an ‘open’ form of the innovation function where its boundaries
are permeable to the inflow and outflow of information and innovation activity. In
contrast, the traditional perception of a firm’s innovation function is of a ‘closed’
system, i.e., a core competency that must be well-resourced and retained within
the bounds of the firm. Open systems are also adaptive because they have the
ability, via a closed feedback loop where information is fed back to inputs, to
monitor and regulate their performance. It is able to respond to changes in its
environment by modifying its behaviour.
Contingent approach: Arising from open systems theory is a pragmatic ap-
proach to management which holds that there is no single theoretical approach
for managing an organisation. A mix or portfolio of theoretical approaches is nec-
essary to meet the needs of the organisation that are ‘contingent’ on the internal
and external environment during a particular period. Contingency theory states
that there isn’t a single best way to organise a firm for all circumstances. Man-
agerial decisions, (e.g., regarding firm structure, process and resource allocation),
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for effective firm performance are dependent on the nature of the environment in
which the organisation operates.
Innovation outsourcing is identified from the literature as a complex, multi-
disciplined multi-variable phenomenon where management are often required to
make decisions with vague information. A contingency approach, using contin-
gency theory (Lawrence and Lorsch, 1967) (Burns and Stalker, 1961), is used to
reflect that there is no one best way to manage innovation outsourcing and that
it must be dependent on the contingencies of the situation.
3.4.4 Research methods
Research methods concern the data collection techniques and analysis procedures
that are to be used to fulfil the qualitative inductive/deductive theory building
research design identified for this study’s research aim and objectives. Research
studies can use one or more research methods such as questionnaires, structured
interviews and structured observation. Multiple methods are advocated if they
enable the research question to be better addressed or they enhance the credibil-
ity or transferability of the study’s findings (Tashakkori and Teddlie, 2003). A
multi-method approach through theory-building is used to explore the process,
key practices and associated factors which influence a firm’s ability to outsource
innovation effectively.
Level of Abstraction: Innovation outsourcing has implications for nations
and industry sectors but ultimately it is a choice that lays within the firm, in
corporate policy, not just business strategy, as it modifies the firm’s boundaries
as a legal entity and generally involves top management decision makers’ (Quelin
and Duhamel, 2003). Consequently, the level of analysis adopted by this study
is of the firm.
3.5 Research programme methodology
This research study is divided into two stages representing the inductive and
deductive elements of building descriptive theory. An overview of the methods
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used within each of the inductive and deductive stages is provided prior to detailed
descriptions of their selection and use.
3.5.1 Stage 1 - descriptive theory-building - induction
Induction is used in the first stage of exploring the process, key practices and
associated factors which influence a firm’s ability to outsource innovation effec-
tively. It involves coding data relating to innovation outsourcing to develop a
generic holistic framework. A model is then developed by exploring the frame-
work to identify the associations between innovation outsourcing process and key
practices with performance. This is illustrated below in Fig. 3.3.
Figure 3.3: Inductively building descriptive innovation outsourcing theory
3.5.1.1 Framework development overview
Template analysis is used to define a template of innovation outsourcing themes
from a literature data set of 248 research articles. A framework for successfully
outsourcing innovation is developed from the template by interpretng it as an
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innovation outsourcing archetype. The framework comprises the process, key
practices and factors related to successfully outsourcing innovation.
3.5.1.2 Model development and visualisation overview
Model development overview: Influence diagrams are used to explore and
identify the associations between innovation outsourcing activities and firm per-
formance. The model is represented as propositions which relate innovation out-
sourcing process and capabilities to firm performance.
Model visualisation overview: Soft systems methodology is used to develop
rich pictures of the model. The rich pictures serve two purposes. Firstly, to aid
visualisation of the model. Secondly, they also enable enquiry of complex real-
world innovation outsourcing situations in order to gain insights. This is partic-
ularly valuable within the deductive stage of descriptive innovation outsourcing
theory-building.
3.5.2 Stage 2 - descriptive theory-building - deduction
The initial stage of this study inductively develops an a´ priori model of process
and practice relating to the phenomenon of innovation outsourcing. The second,
deductive, stage involves testing the model to explore whether the correlations
between attributes and outcomes identified in the inductive stage also exist in a
different set of data. Theory relating to innovation outsourcing practices and pro-
cess are confirmed where attributes correlate to outcomes as predicted. Where
the examination of innovation outsourcing practices and process identify that
attributes do not correlate there is an opportunity to enhance theory. The at-
tributes of innovation outsourcing phenomena are reviewed to identify whether
better definition or categorisation can explain the anomaly. This is illustrated
below in Fig. 3.4.
3.5.2.1 Model testing - data collection overview
A semi-structured interview survey is used to collect the data set with which
to test the a´ priori model of innovation outsourcing. A methodical approach is
83
3.6 Framework development method
Figure 3.4: Deductively building descriptive innovation outsourcing theory
adopted for the survey’s design and execution to aid research quality (Kvale and
Brinkmann, 2009). In particular, an interview survey instrument is developed
comprising rich pictures to overcome the challenge of eliciting and capturing as
much detailed and nuanced information as possible during interviews.
3.5.2.2 Model testing - data analysis overview
Pattern matching and explanation building are used to analyse the interview
data and explore the correlations between innovation outsourcing activities &
process and firm performance. The outcome is an innovation outsourcing model
correlating to improved firm performance.
3.6 Framework development method
Potential techniques for inductively developing the innovation outsourcing frame-
work are reviewed. The technique deemed most appropriate is selected and its
use described.
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3.6.1 Potential techniques for framework development
There exist various techniques for inductively developing an a´ priori innovation
outsourcing framework, e.g., analytic induction, grounded theory, framework
analysis, etc. A review of some of the main inductive techniques is provided
below.
3.6.1.1 Analytic induction
Analytic induction is a process for analysing data to build universal explanations
of phenomena (Znaniecki, 1934). An initial description of a phenomenon, (i.e.,
explandum), and explanatory factors, (i.e., explanans) are developed as a hy-
pothesis. Data are collected and compared, (i.e., cases), with the hypothesis to
identify whether it is supported or contradicted. If the case is inconsistent with
the hypothesis, either or both the description is revised and/or the explanation
is reformulated to account for the inconsistency. Continuous iterations of this
process are undertaken with a diverse range of cases until inconsistent cases can
no longer be pragmatically pursued.
The primary objective of analytic induction is causal explanation where the
aim is to maintain universal relationships between factors throughout the process.
It is a rigorous method of analysis because encountering only a single occurrence
that is inconsistent with the hypothesis requires further data to be collected or
the hypothesis to be reformulated. Analytic induction also requires a sample of
data that is sufficiently large and diverse to have tested the theory.
3.6.1.2 Grounded theory
Grounded theory (Glaser and Strauss, 1967) (Strauss and Corbin, 1990) is an
inductive/deductive process of theory building. It is has been defined as ‘theory
that was derived from data, systematically gathered and analyzed through the
research process. In this method, data collection, analysis, and eventual theory
stand in close relationship to one another’ (Corbin and Strauss, 2008). It differs
from other forms of induction by not starting with an initial theoretical frame-
work. Instead, theory is developed from data generated by observations and then
tested by further observations which may confirm or contradict predictions. The
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tools of grounded theory are theoretical sampling, open/axial/selective coding,
theoretical saturation and constant comparison. The outputs of grounded the-
ory are, concepts (i.e., labels given to discrete phenomena), categories (a concept
applied to real-world phenomena), properties (i.e., attributes of a category), hy-
potheses (i.e., possible relationships between concepts), and theory (i.e., a set of
well developed categories that are systematically related to form a framework to
explain a phenomenon). It is important to understand that grounded theory is
not a simple mechanistic process but a creative process which requires consider-
able experience and a good understanding of the domain being studied.
3.6.1.3 Framework analysis
Framework analysis is an inductive approach developed at the UK National Cen-
tre for Social Research. It comprises five steps: familiarization, identifying a
thematic framework, indexing, charting, and mapping & interpretation (Ritchie
and Spencer, 1994). Data are categorised to identify a set of main themes and
related subtopics which are structured in to a hierarchical framework. Once a
main theme is assessed to be comprehensive it is analysed within a matrix of
cases and subtopics. The matrices are then examined for patterns.
3.6.1.4 Template analysis
Template analysis (King, 2004) is a process of induction involving the develop-
ment of an initial template of themes derived from a small section of data. The
initial template is then used to analyse the complete data set. As the data set
is analysed the template is modified to add, redefine or remove existing themes
until the data set is exhausted.
3.6.2 Framework technique considerations and selection
The process of induction represents the foundation of theory building requiring an
appropriate and robust technique. The considerations and selection of technique
are detailed below.
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Research quality: Credibility (i.e., internal validity), transferability (i.e., ex-
ternal validity) and dependability (i.e., reliability) are important considerations
in the choice of induction procedure. Credibility concerns, firstly, the extent to
which conclusions are unambiguously drawn from premises and, secondly, the
extent to which other plausible explanations linking phenomena to outcomes of
interest can be ruled out. Transferability concerns the extent to which a relation-
ship observe between phenomena and outcomes in one context can be trusted to
apply in other contexts (Christensen, 2006). Credibility is established by exam-
ining phenomena through the lens of as many different disciplines and research
tools as possible whilst transferability is established by examining phenomena in
as many different settings as possible, i.e., large-sample and diverse-sample data
enhances a study’s credibility and transferability.
Awareness of phenomenon: The role of the awareness of phenomena presents
two options for the selection of an appropriate procedure for induction, an a´ priori
awareness approach or a ‘neutral’ awareness approach. This study adopts an a´
priori awareness approach because there exists a´ priori awareness of the innovation
outsourcing phenomenon within the body of literature that is used as data for this
study. Consequently, the case for using grounded theory or analytic induction as
a procedure for theory-building is diminished.
Flexibility: A criticism of framework analysis is the inflexibility of the pro-
cedure after the thematic framework has been identified. In contrast, template
analysis allows flexibility in the definition of themes throughout the process en-
abling emergent themes and constructs to be developed.
Justification of template analysis: Selection of template analysis is justi-
fied due to its use with a variety of methodological and epistemological positions
including realism, accommodation of a´ priori awareness of the innovation out-
sourcing phenomenon and its flexibility in the definition of themes throughout
the process enabling emergent themes and constructs to be developed.
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3.6.3 Template analysis - outline and use
The template analysis technique is summarised in the following steps:
1. Definition of a´ priori themes.
2. Reading and familiarisation of the data set.
3. Coding and development of template including quality checks.
4. Review and interpretation of final template.
3.6.3.1 Definition of a priori themes
Themes refer to the features of particular accounts that characterise perceptions
and/or experiences that are relevant to a research study. Coding refers to the
process of identifying themes in accounts and attaching labels to them (King,
2004). Themes are viewed as tools which aid the production of an account of the
data. The following pragmatic intent was kept in mind throughout the process
of template analysis, ‘if I code the text in this way, is it likely to help me build
my understanding of the data’ (King, 2012).
The definition of a´ priori themes must be done with care to aid the credibility
of the research, (i.e., how believable are the findings of a study, similar to internal
validity). The a´ priori themes are defined in relation to this study’s research
objective of aiding firms to outsource innovation and their number was restricted
as far as possible. Also, during initial coding it was borne in mind that the a´
priori themes are tentative and should be redefined or removed as appropriate.
These steps ensured that there was not a blinkering effect during the analysis
where material could be missed due to too much focus on trying to neatly fit
data to a pre-determined outcome.
The definition of innovation outsourcing synthesised in a previous chapter
is used to identify the a´ priori themes. Innovation outsourcing is defined as
‘a strategic decision involving the antecedents, processes and implications by
which a firm substitutes or complements its internal innovation activity with
that sourced from outside its boundaries’. Three themes are identified from the
definition of innovation outsourcing to serve as a´ priori themes: ‘Antecedents’,
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‘Processes’, and ‘Implications’. These themes are deemed sufficient to initially
address the research objective of this study whilst minimising their number. This
is undertaken to prevent the pre-judgement of outcomes and to aid credibility of
the study.
3.6.3.2 Justification of data set
Prior to coding and development of the template, it is necessary to identify and
source the data that is to be used.
The identification of a data set to use for inductively building a generic holistic
model of innovation outsourcing offers two choices, to collect primary data, (i.e.,
new data specifically for the purpose using, for example, interviews, observations
or questionnaires), or to use secondary data, (i.e., data collected for some other
purpose which may also be appropriate for this study such as documents or
surveys). Selection of the type of data to use is dependent on an evaluation
to ascertain whether: the study’s research aim and objectives are sufficiently
addressed; the benefits of using the data outweigh their disadvantages, and there
is sufficient access (Saunders et al., 2009).
Secondary data in the form of literature identified previously for the review of
literature is used for inductively building a generic holistic model of innovation
outsourcing. The rationale for doing so, in terms of its overall suitability and
specific suitability, are detailed below.
Overall suitability: A principal concern when selecting a data set is that it
must be appropriate for the needs of the research study, i.e., able to address the
research question, aim and objectives. Primary data has the advantage that it
is collected for the specific purpose of addressing a study’s research aim and ob-
jectives. It is not, however, always pragmatic to use primary data when there
exist alternatives and, especially, where a research study is constrained by avail-
able resources, (i.e., time and financial), and access to sources of primary data,
(e.g., organisations and personnel). In such circumstances, it is appropriate to
use secondary data sources. The use of secondary data for this study is justified
in terms of its overall scale, diversity, speed, quality and permanance.
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Scale & diversity To fulfil the aim of building a generic holistic model of
innovation outsourcing requires a large and diverse range of data. The review
of literature identifies a significant and diverse number of innovation outsourcing
studies over a significant period of time. To collect a similar scale and diversity of
primary data using, for example, interviews or observations would necessitate a
scale of resources not available to this study. Initial investigations also indicated
that access to organisations and personnel from which to collect the scale and
diversity of primary data necessary for this study may have been difficult.
Speed & quality The use of secondary data in the form of literature pro-
vides quick access to a large amount of data relative to collecting primary data
through interviews or observations. The speed of access to secondary data in
the form of literature provides more time to consider the substantive issues con-
cerning this study. It also allows more time to analyse and interpret the data
which would otherwise have been spent on data collection. Due to the potential
difficulty concerning access to organisations and personnel from which to collect
the scale and diversity of primary data necessary for this study, the quality of
data from literature is likely to be higher (Stewart and Kamins, 1993).
Permanance Secondary data in the form of literature provides a data
source that is permanent and available in a form that can be easily checked
by others (Denscombe, 2007). This degree of transparency of literature as a
secondary data source aids this study’s confirmability.
Specific suitability: Subsequent to an overall decision to use secondary data,
it is necessary to justify the use of a specific data set. This is done with due
consideration of the data set’s construct validity, credibility and dependability
for the intended purpose.
Secondary data will have previously been collected for a specific purpose,
consequently, care needs to be taken to ensure that it is appropriate to the purpose
of this study. It has the advantage over primary data that because it already
exists, it can be evaluated prior to use (Stewart and Kamins, 1993).
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Intended purpose An important criteria for any data is its suitability for
the purpose intended, i.e., measurement or construct validity. This refers to
whether the data will provide the information necessary for addressing the aim
and objectives of the study or whether it will result in invalid results (Kervin,
1999). Whilst there does not exist a clear method for evaluating secondary data
for measurement validity, a common way is to examine how other researchers have
managed similar scenarios in similar contexts (Saunders et al., 2009). Support for
using literature to inductively develop a conceptual model of factors influencing
an organisation’s ability to manage innovation is provided by (Smith et al., 2008).
Coverage Another suitability criterion for secondary data is coverage, i.e.,
ensuring that the data contains the information necessary for addressing the
aim and objectives of the study whilst ensuring that unwanted data can and
are excluded (Saunders et al., 2009). How literature is sourced and collected
influences this study’s credibility, (i.e., how believable are the findings of a study,
similar to internal validity), dependability, (i.e., whether a study’s findings are
applicable at other times, similar to reliability), and confirmability, (i.e., the
degree to which a researcher’s values have been allowed to intrude in to a study,
similar to objectivity).
The data to be used for building a generic holistic model of innovation out-
sourcing are obtained using a structured methodological approach of data col-
lection and data categorisation described in the review of literature. Searches
are undertaken using two leading databases of literature within the business and
management domains. Searches contain the terms ‘outsourcing and (R&D or in-
novation)’ and criteria specified to restrict the search to journal articles, scholarly
journals or academic journals and those that are peer reviewed. Each paper is
read and studied in detail before categorising them according to particular foci
where innovation outsourcing is treated as a discipline used by management to
make informed decisions based on a good understanding of the enterprise and its
external environment.
The data set as literature is diverse, possessing low ‘specificity’, i.e. it is not
specific to particular authors, countries, industries, firms, research methods or
disciplines. This minimises any measurement bias within the data set. Where
91
3.6 Framework development method
data from two or more papers suggest similar conclusions there can be greater
confidence that the data on which the conclusions of this study are based are not
distorted.
The nature of the data set and process of structured data collection ensures
that the literature possesses the necessary coverage for this study whilst excluding
unnecessary information. The authority or reputation of the source is easily
determined by reviewing the list of journals from which the papers are derived.
This, together with the process enhances the degree of credibility, reliability and
dependability of this study.
3.6.3.3 Familiarisation of data set
The structured process of data collection summarised above and detailed in the
review of literature encompasses and ensures a close familiarisation with the data
set. Familiarisation of the data set enables better understanding of the data and
consequently better coding of the template enhancing this study’s credibility.
3.6.3.4 Coding and development of template
Initially a manual procedure was adopted for coding each paper of the literature
data set. A paper was read from beginning to end without interruption. The same
paper was read again and sections of interest were highlighted with annotations.
Some considerations when highlighting section of interest were (Lofland et al.,
2004) (Bryman and Bell, 2011): what does this item of data represent?; what is
happening here?; what are people doing?; what is occurring?. It quickly became
apparent that due to the large number of papers that formed the literature data
set, that it was necessary to consider the use of computer-assisted qualitative
data analysis software to aid management of the coding process.
CAQDAS: Computer-assisted qualitative data analysis software, (CAQDAS),
is used to help with the manual and administrative aspects of coding and template
development. In particular, it helps with marking sequences of text with codes
and retrieving all sequences of text relating to a code. CAQDAS does not help
with decisions about coding of textual data or interpretation of findings.
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Decision to use CAQDAS Using CAQDAS makes the coding and re-
trieval process more efficient. In addition to improved efficiency, it has been
suggested that its use enhances the transparency of the process for qualitative
data analysis as it requires the researcher to be more explicit about their analysis
and helps to think about the development of codes as ‘trees’ (Bryman and Bell,
2011). There isn’t, however, universal agreement about the benefits of CAQDAS.
The primary concern is that its use exaggerates the code-and-retrieve process re-
sulting in the over-fragmentation of textual data and loss of context (Bryman
and Bell, 2011). CAQDAS also requires additional time to become familiar with
new software.
The inductive stage of theory-building through template analysis represents
the foundation of this study requiring an appropriately robust procedure. It was
deemed that the scale of the data set in terms of the number of papers to be
analysed necessitated the use of CAQDAS. Its use would help with the manage-
ment of the potentially large number of sections of text and aid the transparency
of the coding process. Care was taken throughout the coding process to ensure
that there was not over-fragmentation of textual data.
Selection of CAQDAS Three CAQDAS packages are considered for use to
aid this research study; NVivo v7, Atlas.ti v6.2, and Weft QDA v1.0.1. NVivo and
Atlas/ti are commercial software packages whilst Weft is available free under a
public domain licence. Weft is selected as the CAQDAS package most appropriate
for this study. Its selection is based on its ease of access, ease of use and fit for
purpose.
Weft can be freely downloaded from the ‘pressure.to’ website. It is quickly
and easily installed on computer hardware with modest requirements and fully
supported on various versions of Microsoft Windows. Weft has a simple user
interface that is easy to understand and use because it is based on a core set
of ‘code and review’ features. Weft fulfils the needs of this study by enabling
the management of the qualitative analysis of the data set efficiently through the
simple creation of a project file, import of documents, creation of categories and
development of the template.
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The commercial CAQDAS packages NVivo v7 and Atlas.ti v6.2 were disre-
garded in favour of Weft because they were more difficult to access, had multiple
complex features and tools (e.g., fuzzy matching, visual theory modelling etc.),
designed for a range of studies that were not required for this research study. In
addition, they had more complex user interfaces which may have required more
time to become familiar with the software.
Coding using Weft: Development of the template after starting Weft QDA
involves, creating a new project; importing documents; creating initial categories;
coding text, and; reviewing codes.
Project creation A new project is created in Weft using the file menu.
A project is a collection of related text documents in a single file together with
observations, insights and notes relating to those documents (Fenton, 2006).
Importing documents The papers comprising the literature data set are
each labelled with file names that reflect the year the paper was published, the
lead author and the title of the paper to ensure that they are quickly and easily
identifiable. The literature data set are imported into the project as individual
papers in pdf format.
Initial category creation The initial template a´ priori themes: ‘Antecedents’,
‘Processes’, and ‘Implications’, are created as new categories beneath the empty
category tree.
Coding text Starting with the most recent, each paper is opened within
Weft and read from beginning to end without interruption. The coding process
is started with the most recent paper to mitigate risks to research credibility due
to historical data. The same paper was read again and pertinent sections of text
identified. A section of text is marked and assigned to one of the three categories,
antecedents, processes and implications where appropriate. Where a section of
text that is deemed pertinent does not fit one of the three initial categories, a
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new category is created. This procedure is repeated for each paper within the
literature data set.
After all papers have been coded, the categories and all sections of coded text
for each category are reviewed and reflected on to determine whether categories
should be renamed or sections of text moved or removed. The initial wave of
coding and categorisation is concluded once it is judged that the template at this
stage suitably addresses the research question whilst reflecting the data set.
The second and subsequent waves of category definition and coding involves
reviewing the sections of coded text for each category to determine whether fur-
ther categories can be defined and applied to them. The procedure for coding
text within a category is similar to coding from a source document, i.e., define
and/or select the category to be coded; highlight the section of text within the
previously coded category text and assign it to the category. After all the initially
coded text has been ‘coded on’, the template is again reviewed and reflected on
to identify whether categories should be renamed or sections of text moved or
removed.
Waves of category definition and coding are undertaken to build and refine
the template until it is judged further ‘coding on’ will not illuminate the data
set to enlighten the research question. At this ‘coding on’ is halted to mark the
definition of the final template.
3.6.3.5 Review and interpretation
Review and interpretation of the final innovation outsourcing template concerns
developing insight from the template. The template itself is not the end product
of the analysis, but a tool to produce an interpretation of the data, using its
richness to help address the research question.
Innovation outsourcing themes are listed to provide an overview and are used
to reveal interesting patterns that may warrant attention. The interpretation of
themes within the template requires making judgements about the salience of
themes that address innovation outsourcing phenomena and the research ques-
tion. Prioritising themes helps avoid being overwhelmed by the detail. Priori-
tisation of innovation outsourcing themes is not done on the basis of those that
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are most common across the data, but on those that provide insight and help
address the research question. Care is also taken not to prioritise too early when
interpreting data as the emergence of strong tangential themes may help to add
context to the main focus of the phenomenon (King, 2012).
3.7 Model development method
This section identifies and reviews potential techniques for inductively developing
an innovation outsourcing model. The technique deemed most appropriate is
selected and its use described.
3.7.1 Potential techniques for model development
There exist various techniques for inductively developing an a´ priori innovation
outsourcing model through the exploration and identification of associations be-
tween innovation outsourcing activities and firm performance. Methods for mod-
elling relationships between concepts include cognitive mapping (Eden, 1988)
(Eden and Ackermann, 2000) (Ackermann and Eden, 2001) and influence dia-
grams (Howard and Matheson, 2005) (Howard, 1989). A review of some of the
main inductive techniques is provided below.
3.7.1.1 Cognitive maps:
are a qualitative graphical representation of an influence network between con-
cepts. An influence is a causality relation from one concept to another (Chauvin
et al., 2009). Cognitive maps are commonly used as a visual device for analysing
and communicating complex systems. They have found application in a variety of
disciplines including politics (Levi and Tetlock, 1980) and business management
(Eden et al., 1983).
Cognitive maps are displayed as oriented graphs. Concepts form the nodes of
the graph and are, typically, described textually. Concepts are linked using an
arc. The direction of influence is displayed via an arrow and the effect of influence
is displayed as either positive or negative.
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Individuals have differing perspectives on reality, they have differing views, in-
terpret the world in various ways, and form differing conclusions. Cognitive maps,
drawing on personal construct theory (Kelly, 1955), are used to capture individual
perspectives and reflectively analyse situations towards a solution (Eden, 1992).
3.7.1.2 Influence diagrams:
provide a simplified understanding of complex relationships. They are a qual-
itative graphical representation of dependencies that exist between events and
decisions which lead to an outcome given a particular course of action. Nodes
are represented as either events or decisions and arrowed arcs between the nodes
represent the direction of influence. Influence diagrams have found utility in vari-
ous disciplines which include medical diagnosis (de Braganca Pereira and Barlow,
1990) and manufacturing management (Er and Lezki, 2012).
3.7.2 Model technique considerations and selection
The use of influence diagrams is selected as a means to explore and identify the
associations between innovation outsourcing activities and firm performance. The
rationale for doing so is based on their appropriateness for the specific task.
Whilst the syntax of cognitive mapping and influence diagrams may appear to
be similar, there are differences between the two techniques relating to the degree
of formality and objectivity. As a modelling technique cognitive mapping is used
to capture and portray a manager’s ideas, beliefs and attitudes with respect to
a particular issue and describe how they inter-relate. It is not supposed to be a
model of an objective reality, consequently, it can never be shown to be correct
or incorrect in an objective sense (Eden et al., 1983).
In contrast, influence diagrams offer a greater degree of formality which better
aids theory-building. They are able to describe situations both qualitatively and
quantitatively by enabling specification of function, relation and scale in both
deterministic and probabilistic cases (Howard and Matheson, 2005). They also
enable the strict temporal ordering of decisions and events (Goodwin and Wright,
2009).
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3.7.3 Influence diagrams - outline and use
Influence diagrams model situations by describing events and decisions as nodes
and relationships as arcs. An overview of the notation is provided below (Er and
Lezki, 2012).
1. Decision node - describes a decision which is represented as a square or
rectangle.
2. Event node - describes an act or event which is represented by a circle.
3. Value/utility node - describes the anticipated benefit of the situation which
is represented as a diamond.
4. Conditional arc - is directed towards an event or value node. It describes
that the event or value is influenced by a prior decision or event.
5. Informational arc - is directed towards a decision node. It describes that a
decision is influenced by a prior decision or event.
The different directed arcs within an influence diagram are illustrated in Fig. 3.5.
A simple influence diagram displaying use of the method is illustrated in Fig. 3.6.
The diagram displays a situation comprising an event, decision and utility node.
The decision has alternatives which are d1 and d2. The event has outcomes x1
and x2. The decision and event operate independently of each other. The utility
of the situation, u(d, e) is dependent on both the decision and event.
3.8 Model visualisation method
Soft systems methodology, (SSM), is an organised and flexible approach to ad-
dressing the complexity of real world situations that require intervention for im-
provement (Checkland, 2006).
SSM addresses the complexity of situations being seen from differing per-
spectives through the notion of worldviews, i.e., weltanschauung. SSM is not
prescriptive, it is flexible providing a set of principles which can be applied to
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Figure 3.5: Influence diagram definitions
real-world situations where actions can be taken to improve them. The core
notion of SSM is of a system which adapts to changes in its environment.
SSM is not a description of processes or activities in a firm. It is a device to
carry out a purposeful activity as described in the root definition and CATWOE.
It is a means for developing questions to ask of a real situation to gain an insight.
Broadly, two types of situation are addressed using SSM; situations that in-
volve identifying how to carry something out or situations that involve identifying
what a situation should comprise. These two uses of SSM are termed SSM(p)
and SSM(c), i.e. process and content. The first models to be developed using
SSM are often SSM(p).
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Figure 3.6: A simple influence diagram
3.9 Model testing - data collection method
3.9.1 Semi-structured interviews
Interviews are a purposeful discussion between two or more people (Kahn and
Cannell, 1957). They are a widely employed technique in qualitative research
for collecting primary data relevant to a research question and objectives. Inter-
views can range from those that are standardised, structured and formal to those
that are non-standardised, unstructured and free ranging. Between theses two
extremes are semi-structured interviews which share aspects of both structured
and unstructured interview techniques. The interview technique employed should
be appropriate to the research question.
A semi-structured interview technique is employed for the deductive theory-
building stage of this study as it is the most appropriate interview technique for
addressing the exploratory and explanatory nature of the research question and
objectives (Cooper and Schindler, 2008). Semi-structured interviews are used to
explore how well the framework fits real-world practices and processes for out-
sourcing innovation, whether they confirm or contradict the framework, i.e., ‘find
out what is happening and seek new insights’ (Robson, 2002). If a contradiction
between the framework and real-world process & practices, (i.e., anomaly), is
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identified during the interview, an explanation is sought in order to understand
the relationships between the constructs of the framework. A semi-structured
interview technique is used so that the innovation outsourcing framework can
be informed whilst allowing the capture of meanings that interviewees attach to
issues and situations in context (Easterby-Smith et al., 2002). It enables the
opportunity to probe answers where it is required of interviewees to explain or
build on their responses (Saunders et al., 2009).
3.9.2 Interview protocol & rich picture research instru-
ment
An interview protocol is used to address two main concerns which impact the
credibility, transferability and dependability of data collected. The concerns are
particularly pertinent due to the complex and cross-discipline nature of the inno-
vation outsourcing phenomenon. Firstly, a criticism that is sometimes made of
frameworks that are inductively derived is that the process of categorising and
coding data tends to fragment the data. This raises the concern that this may
lead to a lack of understanding amongst interview participants of the continuity,
dynamic and temporal nature of the innovation outsourcing process. Secondly,
the lack of standardisation within interviews raises concerns of possible interview
bias where other researchers may not elicit the same data (Easterby-Smith et al.,
2008).
An interview protocol is used to promote uniformity of understanding amongst
interviewees and address concerns of the credibility, transferability and depend-
ability of data collected. A key constituent of the interview protocol is an inter-
view research instrument, developed using soft systems methodology (Checkland,
2006), to reflect the inductively-derived framework as rich pictures. The interview
research instrument is detailed in Appendix A. The use of soft systems method-
ology to develop rich pictures reflects the systems theory approach in developing
the framework. The use of rich pictures enabled the complex nature of innova-
tion outsourcing constructs and the dynamic nature of the innovation outsourcing
process to be better communicated during interviews.
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3.10 Summary
This chapter has presented a valid and reliable research methodology attained
by the transparent and systematic consideration of all the options available to
address the main issues of research design.
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Framework Development
This chapter addresses research objective 2(a), to ‘inductively develop an archetype
framework for successfully outsourcing innovation’. An overview of the chapter
is displayed in Fig. 4.1.
Figure 4.1: Overview of innovation outsourcing framework development
The framework is developed using a technique of template analysis which is
applied to an innovation outsourcing literature data set of 248 research articles
previously identified in chapter 2 of this thesis document. As a qualitative study,
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particular attention is paid to research quality through detailed description and
justification of the options and techniques employed.
4.1 Purpose of framework
The purpose of the framework is to simplify and organise innovation outsourc-
ing phenomena in ways that highlight the outcome of interest, i.e., performance
through innovation outsourcing.
Development of the framework represents the first two steps of the inductive
stage of the descriptive theory-building phase of this study. This is illustrated by
the two shaded segments of Fig. 4.2.
Figure 4.2: Inductive development of innovation outsourcing framework
Innovation outsourcing phenomena are elucidated from relevant qualitative
data and appropriate labels are ascribed to form categories. The categories are
continually reviewed to identify how they relate to performance and how they are
best organised to realise performance. The set of categories and their constituent
innovation outsourcing phenomena are interpreted as an archetype to form the
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framework. The framework is the bridge between identifying & describing in-
novation outsourcing phenomena and exploring the relationships between those
phenomena.
4.2 Template development
This section thematically analyses the literature data set of 248 research arti-
cles to develop a template which provides a holistic perspective on outsourcing
innovation.
Credibility, (i.e., how believable are the findings of a study, similar to inter-
nal validity), dependability, (i.e., whether a study’s findings are applicable at
other times, similar to reliability), and confirmability, (i.e., the degree to which a
researcher’s values have been allowed to intrude in to a study, similar to objectiv-
ity), are key criteria for the trustworthiness, (i.e., research quality), of qualitative
studies. These criteria are considered integral to this research study which uses
the compilation of an audit trail and reflexivity to enhance this study’s trustwor-
thiness.
4.2.1 Template audit trail
An audit trail is a documentary record of the steps undertaken and the decisions
that are made in moving from the literature data set of innovation outsourcing
papers to the final template and its interpretation. Template analysis lends itself
to the production of an audit trail. Successive iterations of the template are
displayed below with accompanying commentary on the changes made and the
rationale for doing so.
4.2.1.1 Document file preparation
In preparation for using the data set with the computer-assisted qualitative data
analysis software, (i.e., Weft), it is reviewed to ensure that it is of the correct
format for use with the software and is also easily identifiable. Documents com-
prising the data set are required to be in either Adobe Acrobat ‘pdf’ format or
‘txt’ format. The papers comprising the literature data set are almost all in
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Adobe Acrobat ‘pdf’ format. Two papers are in Microsoft Word format which
are converted to ‘txt’ format to enable them to be imported in to Weft. The
file names of the papers comprising the literature data set are reviewed to ensure
that they are easily identifiable reflecting the year the paper was published, the
lead author and the title of the paper.
4.2.1.2 Project creation
The Weft software is started. A new project is created, as displayed in Fig. 4.3,
and saved as Weft QDA Project file ‘io.qdp’.
Figure 4.3: Creation of a new project in Weft
4.2.1.3 Importing documents
Commencing with papers published in the current year, each individual document
file representing a paper of the literature data set is imported into Weft until all
papers which can be imported have done so. The papers imported in to Weft
are displayed in the list of documents window, Fig. 4.4, within Weft. A small
number of papers could not be imported in to Weft. This was due either to the
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Figure 4.4: List of papers imported into Weft
electronic format of some of the older papers not enabling the extraction of text,
or the paper’s electronic security restricting sufficient access to import its content.
Where papers could not be imported in to Weft, they were coded manually.
4.2.1.4 First iteration
Template analysis often, but not always, begins with identifying some initial
themes in advance. The use of initial themes is dependent on the methodological
and epistemological position adopted by a study. They are justified within this
study due to the realist position adopted by this study where there is a´ priori
awareness of the innovation outsourcing phenomenon. This is evident in the
papers that are used as the data set. The a´ priori themes are tentative and are
redefined or removed according to the data that emerges.
The identification of a´ priori themes is guided by the definition of innova-
tion outsourcing synthesised in a previous chapter and this study’s research aim
107
4.2 Template development
& objectives. Innovation outsourcing is defined as ‘a strategic decision involv-
ing the antecedents, processes and implications by which a firm substitutes or
complements its internal innovation activity with that sourced from outside its
boundaries’. The aim and objectives of this study is to develop a generic holis-
tic approach by which firms can successfully outsource innovation, by exploring
the process, key practices and associated factors which influence a firm’s ability
to outsource innovation effectively. Consideration of these factors identifies, ‘An-
tecedents’, ‘Processes’, and ‘Implications’ as the three a´ priori themes. The initial
themes are restricted to three themes to prevent the pre-judgement of outcomes
and to aid credibility of the study, whilst being sufficient to initially address the
research objective of this study.
The three a´ priori themes, (i.e., ‘Antecedents’, ‘Processes’, and ‘Implications’),
comprising the initial template are created as new categories beneath the empty
category tree within Weft, Fig. 4.5, and are displayed as:
1. Antecedents
2. Processes
3. Outcomes
Starting with papers published in the year most recent, each paper is opened
within Weft and read from beginning to end without interruption. The same
paper is read again and pertinent sections of text identified. When identifying
sections of text, the research question is kept at the forefront of the mind and
consideration is given to what the section of text represents, i.e. what is happen-
ing here? Sections of text are associated and linked to a category by selecting
the category from within the category tree in the documents & categories win-
dow, highlighting the section of text within the document and clicking the ‘Mark’
button. Examples of text linked to categories are:
‘The results show that the emerging shortage of highly skilled science
and engineering talent in the US and, more generally, the need to
access qualified personnel are important explanatory factors for off-
shoring innovation decisions’ [Note - ‘Offshoring refers to the process
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Figure 4.5: Initial template of three a´ priori themes
of sourcing and coordinating tasks and business functions across na-
tional borders. Offshoring may include both in-house (captive, or in-
ternational in-sourcing) and, increasingly, outsourced activities that
are performed by an external provider - that is, from outside the
boundaries of the firm’ ] (Lewin et al., 2009)
linked to the category ‘Antecedents’.
‘The business model underpinning Fiat’s highly outsourced NPD strat-
egy was not geared to the recognition and incorporation of useful
knowledge from outside the organization. Like most of its strategic
decisions, it was influenced by the company routines that aimed to re-
duce costs. The result of this highly outsourced opening of NPD and
downsizing of in house NPD divisions was an erosion of Fiat’s archi-
tectural knowledge. Under this system, Fiat developed core products
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that were badly received by consumers, and thus its sales continued
to decline.’ (Ciravegna and Maielli, 2011)
linked to the category ‘Processes’.
‘Apparently, we far better understand why companies expect to profit
from outsourcing R&D as compared with how they actually benefit’
(Hsuan and Mahnke, 2011)
linked to the category ‘Outcomes’.
The coding procedure of reading a paper, identifying pertinent sections of
text, marking & assigning sections of text to a category is repeated for each
paper within the list of documents imported in to Weft.
Reflection on first iteration: Reflexivity is an essential and integral aspect of
qualitative research. It concerns reflecting on the nature of individual involvement
in the research process. It especially concerns being aware of assumptions which
may have influenced outcomes about the phenomenon under investigation.
Where a section of text within a paper is not covered by an existing theme
or category, template analysis enables a new category to be created within Weft.
The term theme within template analysis and category within Weft are refer to
the same concept and are used interchangeably within following discussions.
During the coding process it was not deemed necessary to create any addi-
tional top-level themes to the three initial themes: antecedents, processes, and
outcomes. This confirms that the initial three themes are sufficient to address
the research question.
Reflection on the sections of text associated with the theme ‘antecedents’
identifies that they are concerned with the environment in which the innovation
outsourcing phenomenon occurs, the global environment and the firm environ-
ment. This is in keeping with systems theory where a key characteristic of open
systems is interdependence with the environment. To reflect this insight, the
category, ‘antecedents’ is renamed ‘environment’ and two categories are created
at a level below it, ‘global’ and ‘firm’.
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The sections of text associated with the category ‘processes’ seem to con-
cern the selection and implementation of innovation outsourcing. Consequently,
two categories, ‘Selection’ and ‘Implementation’ are created at a level below the
category ‘processes’.
A close examination of the text associated with the ‘outcomes’ category iden-
tifies that the sections of text refer to either a broad outcome of improving firm
performance through specific expected outcomes, (e.g., expectation of reducing
costs), or the outcomes of individual innovation outsourcing procedures, (e.g.,
protecting core capabilities). Sections of text that refer to expected outcomes are
re-categorised as ‘processes’ because they concern rationale for outsourcing in-
novation and not actual observed outcomes of innovation outsourcing. Similarly,
outcomes of individual innovation outsourcing procedures refer to the rationale for
specific procedures, and are also re-categorised as ‘processes’. Reflection of the re-
maining sections of text identifies that there does not exist any data about actual
observed positive outcomes of innovation outsourcing beyond generalised state-
ments of improved firm performance. There does exist some data about actual
observed negative outcomes of innovation outsourcing (Ciravegna and Maielli,
2011) (Amaral et al., 2011). To reflect the remaining data associated with the
category outcomes, it is renamed ‘Firm performance’.
The template after reflection of the first iteration, displayed in Fig. 4.6, is:
1. Environment
(a) Global
(b) Firm
2. Processes
(a) Selection
(b) Implementation
3. Firm Performance
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Figure 4.6: Template after reflection of the first iteration
4.2.1.5 Second iteration
The second iteration of template analysis involves reviewing the sections of coded
text associated with each top-level category, (i.e., environment, processes and
firm performance), to refine the categorisation. Category refinement occurs as a
result of associating coded text with lower-level categories identified as a result
of reflection in the first iteration of template analysis or as a result of categories
‘emerging’ out of sections of coded text. The pragmatic intent kept in mind whilst
‘coding-on’ and refining the categorisation of sections of text is. ‘how does coding
the text in this way help build an understanding of innovation outsourcing’?
Environment: Examples of text linked to the Environment categories are:
‘Northern entrepreneurs participate in two simultaneous R&D races to
innovate higher quality products: localsourcing-targeted and outsourcing-
targeted R&D races. The winner of the former race can only man-
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ufacture in the North, facing higher labor costs. The winner of the
latter race can immediately produce in the South, enjoying lower la-
bor costs. Participation in an outsourcing targeted R&D race requires
engagement in a broadly-defined R&D activity that involves not only
scientists and engineers working on innovations but also a sophisti-
cated management team that globally coordinates the innovation and
technology transfer efforts of a multinational firm.’ (Sener and Zhao,
2009)
linked to the category Environment/Global.
‘Outsourcing is most likely when specific assets are required, behav-
ioral uncertainty is low, intellectual property is well protected, the
activity is not seen as a path to developing competitive advantage
and when low cost is not the primary goal of the development effort.
Also, large firms have a greater tendency to outsource.’ (Stanko and
Calantone, 2011)
linked to the category Environment/Firm.
Review of the sections of text remaining identifies the need for a level of
understanding, amongst managers and employees, of innovation outsourcing and
its characteristics for it to be adopted by a firm. An innovation outsourcing
cognitive environment is necessary for a decision to outsource innovation to occur.
A new ‘cognitive’ category is created within the environment category to which
appropriate sections of text are coded. An example of text associated with the
category Environment/Cognitive is:
‘At the core of successfully managing outsourced innovation is an ex-
citing vision that inspires internal and external people to work to-
gether with energy. Such visions are essential in outsourcing because
daily line contact is impossible and technical people feel free to jump
to wherever the action and rewards look most exciting.’ (Quinn, 2000)
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Firm strategy: The input to the innovation outsourcing process is a decision
to outsource innovation which is influenced by the environment in which it occurs.
A search is undertaken using Weft for papers containing the word ‘decision’. The
search is not limited to whole words or case sensitive. The amount of additional
text specified around each search result is 200 characters. The text returned is
reviewed to identify their relevance. The papers containing text relevant to the
initial decision to outsource innovation are read again and pertinent sections of
text identified.
The decision to outsource innovation is undertaken at a senior level within
firms and consequently forms part of a firm’s strategic plans. A top-level category
of ‘Firm Strategy’ is added to the template. Pertinent sections of text previously
identified are coded and associated with the new category. An example of text
associated with the category firm strategy is:
‘a strategic decision which enhances a firm’s capabilities by substi-
tuting or complementing its internal innovation activity with that
sourced externally via a formal agreement’ (Love and Roper, 2001).
Processes: The sections of text associated with the category ‘processes’ are
individually reviewed to identify whether they are concerned with the process of
selection or implementation. Sections of text relating to the process of selection
concern processes identifying the innovation activity a firm can outsource. Sec-
tions of text relating to the process of implementation concern processes relating
to how firms outsource innovation.
Some sections of text are easily identifiable as relating to either selection or
implementation categories. For example, sections of text relating to processes
for protecting a firm’s core competencies can be confidently stated as relating
to the process of selection. There were, however, several sections of text which
were difficult to assign to either selection or implementation categories because an
argument could be made for them to be assigned to either category. For example,
the following section of text relating to offshore locations of innovation activity
can relate to either or both selection and implementation categories.
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‘Following from our result that companies choosing offshore outsourc-
ing have a higher probability of implementing an offshoring strategy,
future research may investigate whether the introduction of an off-
shoring strategy could indeed offset some coordination and manage-
rial challenges faced by companies who in the past opted for stronger
control in offshore captive operations, which in fact may not always
be the best choice due to the small scale of projects’ (Massini et al.,
2010).
The decision to select an offshore location for outsourced innovation activity
is dependent on initially implementing an offshoring strategy. It was deemed
incorrect to assign the above text to either or both selection and implementation
categories.
Due to the various and several sections of text where it was difficult to assign
to either selection or implementation categories, these categories were removed
from the template.
Reflection on second iteration: Reflection on the template at this stage
identifies that further coding of the categories, Environment, Firm Strategy and
Firm performance will not illuminate the data set to enlighten the research ques-
tion. Coding of the category Processes is to be progressed in a further iteration
of the template by a closer and more granular examination of the textual data as-
sociated with the processes category. The template after reflection of the second
iteration, displayed in Fig. 4.7, is:
1. Environment
(a) Global
(b) Firm
(c) Cognitive
2. Firm strategy
3. Processes
4. Firm Performance
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Figure 4.7: Template after reflection of the second iteration
4.2.1.6 Third iteration
The third iteration of template analysis involves reviewing the sections of coded
text associated with the top-level category processes. The research question and
objectives are again examined to guide the coding process, revealing a focus for
innovation outsourcing capabilities and key practices.
Processes: The sections of text associated with the processes category are ex-
amined to identify capabilities and practices for outsourcing innovation. Exam-
ples of capabilities and practices identified include those for: protecting core ca-
pabilities; determining innovation outsourcing expectations and rationale; deter-
mining locations; identifying potential partners; suitable governance and control;
managing projects, and; managing across boundaries. For example, the following
section of text relates to protecting core competencies:
‘Product development managers need to have a clear sense of which
116
4.2 Template development
activities create and sustain shareholder value, and which do not.
Activities deemed to be noncore can often be safely outsourced. The
trick is distinguishing between these and the core activities, the latter
should be the organization’s focus.’ (Amaral et al., 2011).
Examination of the innovation outsourcing capabilities and practices identifies
that they can be organised according to the individual process concerns that they
address, i.e.: What innovation activity is to be outsourced? - e.g., differentiating
between core and noncore competencies; Why the innovation activity is to be
outsourced? - e.g. determining the rationale for outsourcing; Where innovation
activity is to be outsourced? - e.g., determining outsourced location; to Whom
innovation activity is to be outsourced? - e.g., identifying potential partners and
suppliers; How innovation activity is to be outsourced? - e.g., Managing out-
sourced activity across boundaries. These are reflected as new categories within
Weft and appropriate sections of text coded to them. The Processes section of
the template at this point, displayed in Fig. 4.8, is:
1. Processes
(a) What innovation activity is to be outsourced
(b) Why the innovation activity is to be outsourced
(c) Where the innovation activity is to be outsourced
(d) to Whom innovation activity is to be outsourced
(e) How innovation activity is outsourced
A review of the sections of text coded to the above categories identifies that
the text associated with the category ‘How the activity is to be outsourced’ com-
prises some that relates to how outsourced activity is managed and some that
relates to how a firm’s structures and procedures should be designed for effec-
tive innovation outsourcing. The text relating to how outsourced innovation is
managed is removed from the category and associated to a new category ‘How
outsourced innovation is managed’. The processes section of the template at this
point is displayed below:
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Figure 4.8: Template at the third iteration
1. Processes
(a) What innovation activity is to be outsourced
(b) Why the innovation activity is to be outsourced
(c) Where the innovation activity is to be outsourced
(d) to Whom innovation activity is to be outsourced
(e) How innovation activity is outsourced
(f) How outsourced innovation is to be managed
Reflection on third iteration: Reflection on the text associated with the pro-
cesses category identifies a close relationship between the selection of innovation
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activity to be outsourced and the implementation of outsourced activity. This
is due to the selection of innovation activity to be outsourced being dependent
on there existing appropriate firm structures and procedures for outsourcing in-
novation. Procedures concerning the determination of innovation activity to be
outsourced can be more precisely described as procedures for ‘What innovation
activity can potentially be outsourced. It is the existence of supporting structures
and procedures relating to the categories, ‘Where the innovation activity is to be
outsourced’, ‘to Whom innovation activity is to be outsourced’, and ‘How inno-
vation activity is outsourced’ which determine the successful and consequently
actual innovation activity that is outsourced. A category, ‘What innovation ac-
tivity can, in reality, be outsourced’ encapsulating these categories is added to
the template. Category names are reviewed to ensure that they describe precisely
their intent. The processes section of the template at this point, displayed in Fig.
4.9, is:
1. Processes
(a) What innovation activity can potentially be outsourced.
(b) Why particular innovation activity should be outsourced.
(c) What innovation activity can, in reality, be outsourced.
i. Where innovation should be outsourced.
ii. to Whom innovation should be outsourced.
iii. How innovation should be outsourced.
(d) How outsourced innovation is to be managed
Final template: Reflection on the complete template identifies that further
coding will not illuminate the data set to enlighten the research question. The
final template, displayed in Fig. 4.10, is:
1. Environment
(a) Global
(b) Firm
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Figure 4.9: Template after reflection of the third iteration
(c) Cognitive
2. Firm strategy
3. Processes
(a) What innovation activity can potentially be outsourced.
(b) Why particular innovation activity should be outsourced.
(c) What innovation activity can, in reality, be outsourced.
i. Where innovation should be outsourced.
ii. to Whom innovation should be outsourced.
iii. How innovation should be outsourced.
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(d) How outsourced innovation is to be managed
4. Firm Performance
Figure 4.10: Final template
4.3 Template interpretation & framework
The final template displayed above serves as a tool to gain insight from the data,
using its richness to help address the research aim of developing a generic holistic
approach by which firms can successfully outsource innovation.
The template is used to inform an archetype, (i.e., an ‘ideal’ representation),
for successfully outsourcing innovation. The archetype offers a ‘holistic’ per-
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spective and can be considered in terms of three core elements (Greenwood and
Hinings, 1993):
1. How they see the world, i.e., ‘interpretive schema’
2. How they take decisions
3. How they operate day-to-day
An interpretive schema is the notion of how firm’s see the world. It forms the
values, beliefs and ideas which underpin and are embodied in a firm’s organisa-
tional structures and systems. How firms take decisions concerns their strategy
and resulting resource allocation. How firms operate day-to-day concerns their
routines and consequent structures and procedures.
Interpreting template themes requires making judgements concerning the salience
of themes that address the research aim of this study. The top-level environment
template theme and its associated themes, i.e., global, firm and cognitive, are
used to illuminate how firm’s see the world. The top-level processes template
theme and its associated themes, (excluding the theme ‘how outsourced innova-
tion is to be managed’), are used to illuminate how firms take decisions relating
to outsourcing innovation. The template theme ‘How outsourced innovation is to
be managed’ is used to illuminate how firms operate day-to-day.
The framework resulting from the interpretation of the template as an archetype
for successfully outsourcing innovation is illustrated in Fig. 4.11. The framework
is detailed in sections 4.4, 4.5, and 4.6, which display the results of analysing
the literature data set of 248 research articles thematically. They describe the
themes, summarise and critically review the papers by theme.
4.4 How firms see the world
Firms that outsource R&D have a particular view of the world. This view guides
their actions and ultimately determines the structures and systems which are em-
bodied in their organisation. Constructs concerning a firm’s interpretive schema
are identified below.
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Figure 4.11: Innovation outsourcing framework
4.4.1 Global view
Innovation outsourcing factors which form part of a firm’s global perspective are
identified below:
4.4.1.1 Globalisation
Increased globalisation, (i.e., the dismantling of national barriers relating to mar-
kets and production), drives outsourced R&D (Sener and Zhao, 2009) (Ernst,
2006). The liberalising of economies by governments creates enabling environ-
ments (Gersbach and Schmutzler, 2011) (Gobble, 2010) (Kleyn et al., 2007) for
firms to outsource R&D in industries as diverse as pharmaceutical, minerals,
petroleum (Cosner, 2009) and manufacturing (Macpherson, 2008). This phe-
nomenon exists in both Eastern and Western economies (Cass, 2007). A signifi-
cant flow of outsourced R&D from Eastern economies to the USA is observed in
addition to that from Western economies to China and India. Industry examples
which have experienced globalisation driven outsourced R&D are pharmaceutical
and minerals.
The pharmaceutical industry has seen continuous pressure from regulatory
authorities, rising R&D costs and a depreciation in the value of its patents. In
particular, the cost of conducting clinical trials in Western economies is becoming
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more significant in the overall drug development structure (Howells et al., 2008).
Many pharmaceutical firms are outsourcing clinical trials to India which has a
low-cost, well-resourced, highly-skilled health infrastructure and where patient
recruitment is faster and easier (Cekola, 2007).
The minerals industry has undergone significant structural change with its
increasing globalisation (Upstill and Hall, 2006). Minerals firms no longer see local
centralised R&D knowledge as sufficient to gain competitive advantage. Instead
they are forming global R&D networks to interact with a wide range of expertise
to globally exploit technology. Minerals firms have outsourced innovation to
gain access to new technologies such as; satellite and remote sensing applications
for exploration, and e–procurement to standardise equipment across their global
operations.
The impact of globalisation on innovation activity is not pervasive across
all industries. In contrast, innovation in the semiconductor industry remains
remarkably un-globalised. The patenting activity of large US semiconductor firms
remains predominantly US-based. Patenting by non–US semiconductor firms is,
similarly, domestically based, although, the US is the predominant location for
offshore inventive activity (Macher et al., 2007).
4.4.1.2 Uncertainty
A firm’s propensity to outsource innovation is impacted by environmental uncer-
tainty, i.e., ‘the perceived inability of an organisation’s key manager or managers
to accurately assess the external environment of the organisation or the future
changes that might occur in that environment’ (Milliken, 1987). There are mul-
tiple sources of uncertainty to which R&D activities are subject (Colvin and
Maravelias, 2011), including market size, new technologies and intensity of im-
itation. The larger the market for technology, the stronger the advantages to
substitute internal R&D with outsourcing, and to increase the degree of product
diversification (Cesaroni, 2004). Uncertainty in technologies is positively associ-
ated with high-scope outsourcing (Mol et al., 2004). An increase in the intensity
of imitation reduces the propensity to outsource innovation (Glass, 2004).
124
4.4 How firms see the world
Changing levels of uncertainty impact how firms are organised. Firm sourc-
ing decisions and firm boundaries evolve as uncertainty fluctuates (King, 2006).
Under high uncertainty, firms collaborate and outsource innovation to lower risk.
Decreased uncertainty and maturing technology build pressures for firms to con-
solidate. As uncertainty declines, firms acting as suppliers are likely to challenge
establish firms. To remain competitive, firms need to be proficient in multiple
sourcing methods and adapt as an industry’s environment changes and matures.
4.4.1.3 New economic paradigm
A new economic paradigm is replacing the old (Birchall et al., 2001). Previously,
firm success was derived from exploiting products using economies of scale within
a tightly integrated value chain where innovations were incremental. Firm success
is now increasingly derived from the economies of scope within deconstructed
value chains where innovations are not necessarily incremental (Chesbrough and
Crowther, 2006).
Firms are increasingly recognising their limitations with respect to the knowl-
edge they require to compete successfully in the new economic paradigm. Sourc-
ing of external knowledge is increasingly becoming a key factor in building a po-
sition of sustained competitiveness as markets continue to globalise and move to
knowledge-based services. Consequently, new patterns of innovation are emerging
with a shift from a slow largely internal and sequential process to a rich, dynamic
process that encompasses a broad spectrum of knowledge sourcing, partnering
and value capture options (Birchall et al., 2001).
Totally new capabilities as well as the refinement of many existing capabil-
ities are essential for firms to retain a dominant position in the new economic
paradigm. The new capabilities are focussed largely on building and maintain-
ing relationships in increasingly networked business partnerships. This involves
the design and building of appropriate organisational architectures and the capa-
bility to reconfigure constantly to meet changing customer demands. It implies
capabilities in sourcing supply capability as opposed to products (Birchall et al.,
2001).
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4.4.1.4 Talent pool
Continuous innovation, and ultimately firm success, is dependent on a rich and
uninterrupted source of technology talent. Globally, the supply of scientists,
technologists and knowledge workers has grown enormously (Quinn, 2000).
Whilst there has been a continual decline in the numbers of technology talent
in the Western economies, there has been a rapidly growing pool of highly-skilled
talent in the emerging economies (Manning et al., 2008) (Lepkowski, 2007). West-
ern nations have failed to attract sufficiently highly-skilled talent from abroad
whilst emerging economies have successfully implemented national policies and
tax incentives to reverse the brain drain. Emerging economies are also rapidly
developing their infrastructure and institutions to attract increasing numbers of
foreign operations, whilst western innovation policies struggle to keep pace with
global offshore developments (Manning et al., 2008). Asia’s talent pool has seen
major expansion, albeit at the cost of declining quality. Nevertheless, knowledge
workers in Asia are much cheaper than in the West driving a quadrupling of R&D
offshoring. The need to access qualified personnel is an important explanatory
factor for innovation outsourcing decisions (Lewin et al., 2009). Firms are enter-
ing a global race for talent. Firms are not only diversifying resources for talent
but entering an era where they must compete for talent.
4.4.1.5 External linkages
The scale of external linkages is increasing dramatically. Firms are increasingly
adopting open R&D structures (Jelinek and Bean, 2010) whilst governments im-
plement policies where national and international collaboration is central to their
R&D framework program (Gobble, 2010) (Gwynne, 2002).
A longitudinal study of New York Sate manufacturers identifies that up to
90% of a product’s R&D can be sourced externally (Macpherson, 2008). This has
driven the outsourcing of research, design and product development activities at
levels far in excess of those in the 1990s.
The increase in external linkages is also being driven by the public sector
being increasingly opened up to private sector involvement. A study of activity
linkages between Chinese public sector organisations and private firms identified
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that Chinese science and technology outsourcing activities increased significantly
between 1996 and 2002 (Motohashi and Ziao, 2007). The US federal government
is also encouraging national laboratories to make their research available to the
private sector. The release of IP from national laboratories presents a wealth of
opportunities for new partners including small start-ups.
4.4.1.6 Legal regimes
Laws to adequately safeguard intellectual property rights, (IPR), are a key con-
sideration for firms when outsourcing innovation (Garca-Vega and Huergo, 2011)
(Cusmano et al., 2010). When making product innovation outsourcing decisions,
IPR factors dominate over cost factors, and firms are reluctant to outsource un-
less their IPR are adequately protected (Gooroochurn and Hanley, 2007). This is
confirmed by (Chen and Yuan, 2007) who identify that inadequate institutional
safeguards for technology transfer contracts discourage domestic innovation out-
sourcing in China. An increase in the intensity of imitation reduces the rate of
innovation and the extent of outsourcing, whilst outsourcing is increased by a
lowering of the risk of imitation (Glass, 2004). A strong IPR protection regime
encourages innovation outsourcing, whilst a weak IPR protection regime discour-
ages innovation outsourcing.
The agreement on trade-related aspects of intellectual property rights, (TRIPs)
introduced IP law in to the international trading system. The impact of TRIPs
is that it can boost both outsourcing and local-sourced-targeted R&D activities
(Sener and Zhao, 2009). Governments, especially in the emerging economies,
have also taken steps to protect their innovation intensive industries. Both India
and China have implemented strong patent regimes to encourage inward invest-
ment from innovation outsourcing (Rao, 2008). India, especially, has modified
its intellectual property laws to protect foreign investment, through innovation
outsourcing, in its pharmaceutical industry (Cekola, 2007).
4.4.2 Firm view
Innovation outsourcing factors which form part of a firm’s internal perspective
are identified below. Predictive characteristics of firms which have the propensity
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to outsource R&D may encourage firms who do not outsource R&D to review
whether they may potentially benefit from doing so.
4.4.2.1 Firm size
Small to medium sized firms (SMEs) are more likely to outsource innovation than
large firms. SMEs tend to maintain a small range of technological competencies
and use their limited R&D resources efficiently (O’Regan and Kling, 2011) (Sen
and Haq, 2011) (Rothwell and Dodgson, 1994). They tend to be more flexible and
astute, using almost twice as much of their R&D expenditure than large firms on
innovation outsourcing (Narula, 2004). Small companies more often tap external
resource sources in order to acquire skills, knowledge, capabilities or operational
flexibility (Hatonen, 2010). Medium-sized firms are more involved in outsourcing
non-core activities than are smaller firms (Sen and Haq, 2010).
4.4.2.2 Research intensity
Traditionally, being R&D intensive has been seen as a negative predictor of out-
sourcing. This is due to the advantages of scale enabling firm’s greater vertical
integration (Harrigan, 1985), and innovations being difficult to acquire if they are
not performed within the firm (Teece, 1986). Whilst, historically this may have
been true, there has been a clear reversal of this in the 1990’s. Now, R&D inten-
sity is seen as a positive predictor of changes in the extent of outsourcing (Mol,
2005). This may be due to shorter product life-cycles where the competitive need
to rapidly launch new products has shifted the focus of innovations from in-house
to outside the boundary of the firm. Firms who undertake a great deal of ex-
ploratory research have a greater propensity to outsource innovation (Calantone
and Stanko, 2007) (Rundquist and Halila, 2010). Due to the exploratory nature
of the research, firms may be led away from their competencies and are more
likely to require expertise not within the bounds of the firm. As this occurs in-
frequently they are more likely to seek this expertise through outsourcing rather
than develop the competencies within the firm. Such firms also aim to cooper-
ate with firms of world-class knowledge (Rundquist and Halila, 2010). Research
intensive firms tend to cooperate with universities and research institutes whilst
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those firms that are less research intensive cooperate with suppliers. In contrast,
(Sen and MacPherson, 2009) finds no correlation between outsourcing and R&D
intensity.
4.4.2.3 Productivity
Firms experiencing declines in internal productivity are more likely to engage
in an outsourcing-type acquisition in an effort to replenish research pipelines
(Higgins and Rodriguez, 2006).
As assets become more specific, contracting for them becomes more difficult.
Firms possessing specialised innovation assets and stronger R&D productivity are
less likely to source technologies from outside their boundaries (Ceccagnoli et al.,
2010). Firms with high levels of specialised innovation assets should take care to
manage internal productivity as they may be pushed in to technology markets
with a weakened bargaining position as productivity falls.
4.4.2.4 Learning
Firms that place a high value on learning effects and currently possess a low level
of knowledge are more likely to outsource innovation (Calantone and Stanko,
2007). Such firms are motivated to learn from outside the boundaries of the firm
through outsourcing and more likely to organise and resource internal organisa-
tional structures to do so. Firms which place a high value on learning effects and
currently possess a high level of knowledge protect their knowledge by limiting
their level of innovation outsourcing. Firms which do not place a high value on
learning are unlikely to outsource innovation.
4.4.2.5 Financial factors
Financial factors such as high inventory turnover, profit margin, and employee
sales efficiency have been identified by (Calantone and Stanko, 2007) as indicators
of a propensity to outsource R&D.
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4.4.3 Cognitive view
Global innovation models are changing (Wolff, 2006) and decision makers must
re-examine their mental models in light of these changes (Wind, 2006). Innova-
tion outsourcing contrasts with the traditional closed innovation paradigm where
firms wholly resource, develop, own and market their innovations from within
their bounds. Innovation outsourcing emphasises the potential of external R&D
resources to create value and the building of internal capability to take advantage
of it. Potential cognitive challenges to firm decision makers are identified below.
4.4.3.1 Outsourcing
The traditional view of outsourcing as a make or buy decision does not fit well with
outsourcing knowledge activities such as R&D (Mudambi and Tallman, 2010).
Outsourcing R&D involves the production of knowledge and innovation where
firms seek a governance structure that will both protect and leverage their strate-
gic knowledge assets.
4.4.3.2 Openness
The core principle of openness is that firms, in the long-run, cannot innovate in
isolation and stay ahead of the competition (Chesbrough, 2003). It is argued
that “open innovation is a paradigm that assumes that firms can and should use
external ideas as well as internal ideas, and internal and external paths to market,
as firms look to advance their technology”. The definition of openness is clarified
by (Dahlander and Gann, 2010). They identify two inbound processes: sourcing
and acquiring, and two outbound processes: revealing and selling. Acquiring and
selling are financial processes whilst sourcing and revealing are not.
Revealing refers to how firms reveal internal resources to the external envi-
ronment (Dahlander and Gann, 2010). It is a non-financial process and firms do
not undertake it with the aim of immediate financial rewards. Revealing is un-
dertaken for its indirect benefits. It aids in gaining legitimacy from the external
environment and fosters incremental and cumulative innovation. Firms need to
be cautious to ensure internal resources are not leaked to competitors. Selling
refers to how firms commercialise innovations and technologies through selling
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or licensing out resources developed by the firm. It is a financial process which
enables firms to benefit from external partners who may be better equipped to
commercialise innovations and technologies.
Sourcing refers to how firms scan the external environment for ideas and
knowledge from suppliers, customers, competitors, consultants and universities
(Dahlander and Gann, 2010). It is a non-financial process where external ideas
are absorbed prior to initiating internal R&D. An effective mechanism is required
to select external ideas from the many alternatives. Acquiring refers to how firms
acquire innovation from the external environment. It is a financial process where
innovation can be licensed-in or acquired from partners. The difficulty is in
maintaining effective relationships with a large number of partners.
It must be emphasised that open innovation is no more than a paradigm, it
‘... is not ipso facto a recipe for outsourcing R&D’ and that it does not ‘.. imply
the outsourcing of the entire R&D function’ (Chesbrough and Crowther, 2006).
Innovation outsourcing incorporates the paradigm of open innovation and extends
it to the process of its realisation, encompassing planning, implementation and
outcome.
4.4.3.3 Substitute/complement
Definitions of general outsourcing emphasise it as the sourcing of services previ-
ously produced internally, i.e. as a substitute for internally produced services. In
contrast, innovation outsourcing is a strategic decision which aims to extend a
firms’ capabilities and can be used to both substitute and complement a firm’s
internal activities (Chen and Yuan, 2007) (Love and Roper, 2001).
4.4.3.4 Commitment
Outsourcing innovation involves creating a vision that inspires people from within
and outside the firm to work together. Communicating exciting goals helps create
a shared identity and a sense of energy and delight which encourages people to
work together (Quinn, 2000). Senior managers must expect, drive and reward
change which cannot be done without commitment. Time horizons are extremely
important in framing the sourcing decision (Howells et al., 2003). Consequently,
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senior managers must also commit to speed which must come from the top and
be promoted throughout the organisation (Drew, 1995).
4.4.3.5 Resourcing
Outsourcing innovation is a strategic decision involving changes to a firm’s struc-
tures and routines. The benefits of R&D outsourcing can seldom be achieved
without additional transaction costs (Ulset, 1996).
4.4.3.6 Adaptability
Outsourcing R&D is not a plan that is set and then forgot. Firms who outsource
innovation are required to cultivate a readiness to adapt because outsourcing
R&D is an ongoing process that should evolve in response to economic issues,
industry dynamics and technological innovation (Amaral et al., 2011). Firms
must be able to reassess its structures and adjust appropriately as conditions
change (Mudambi and Tallman, 2010).
4.5 How firms take decisions
How firms take decisions concerns their strategy and resulting resource allocation.
4.5.1 What should be outsourced
These are the considerations that a firm uses to determine what it can potentially
outsource to improve innovation performance and what it must not outsource in
order to protect its competencies. Deciding which R&D activities to outsource
is non-trivial because often they are interlinked, obscured by products and func-
tional groups tend to defend their ability to drive strategy (Giao et al., 2008).
Careful and appropriate analysis of product and process characteristics is required
to guide any decision.
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4.5.1.1 Protecting core competencies
A survey of US biopharmaceutical firms identifies that firms are obviously distin-
guishing between their core and non-core functions (Sen and MacPherson, 2009).
The risks of not doing so are displayed in a twenty year longitudinal case study of
the motor manufacturer Fiat undertaken by (Ciravegna and Maielli, 2011). Fiat
outsourced a large share of the research and development of its core products
including product design and engineering using numerous suppliers. The result
of this highly outsourced opening of outsourced R&D was an erosion of Fiat’s
architectural knowledge. Differentiating core value activities when outsourcing
is critical. Not doing so results in the hollowing out of the firm’s competencies
leading to a diminished strategic position (Elango, 2008). Firms should have a
clear focus on its core competencies (Festel et al., 2011).
Firms are required to analyse processes at the level of activities, (i.e., a set of
related tasks, performed by a single entity resulting in specific deliverables), to
identify core and non-core activities (Amaral et al., 2011). Three key steps are
used to determine those R&D activities that are appropriate for outsourcing and
those which must be kept in-house to ensure the firm’s long-term survival.
1. Knowledge boundary: The boundary of a firm can be explained by the
advantage it has over the external business environment to effectively cre-
ate, integrate and assimilate specialised knowledge (Conner and Prahalad,
1996). Defining the knowledge boundary of a firm enables it to understand
the scope of its knowledge.
The knowledge boundary of a firm with the external business environment
remains clear cut whilst its innovation is retained in-house, however, there
is potential for these lines to be blurred when it outsources R&D. Indeed,
(Brusoni and Prencipe, 2001) state that ’the knowledge boundaries of the
firm fundamentally differ from the boundaries of the firm as defined by
make-buy decisions’. Defining a firm’s knowledge boundary also enables it
to ensure key knowledge is effectively retained (Amaral et al., 2011).
2. Competency/capability analysis: Determining the significance of a compe-
tency to a firm enables it to identify those activities that are critical for the
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firm to succeed. Comparing a firm’s capabilities in its innovation activities
with those of its competitors or potential external providers enables the
firm to determine whether it performs a particular activity uniquely well,
i.e., forming part of its sustainable competitive advantage, or whether it
should possibly be outsourced.
3. Sourcing options: A firm’s strategic sourcing options are broadly defined in
terms of the two dimensions of competency significance and relative capa-
bility. The options are defined by the position of the R&D activity within
each of four quadrants:
(a) Core competency/Less capable - These are crucial innovation activi-
ties where external organisations are more capable than the firm. The
options are to either invest to perform the activities internally or out-
source. The decision to invest to perform the activities internally is
dependent on the significance and type of performance disparity.
(b) Core competency/More capable - These are crucial innovation activi-
ties where the firm is more capable than external organisations. The
options are to either perform the activities internally or outsource.
The decision to outsource is dependent on the significance and type of
performance disparity.
(c) Non-core competency/Less capable - These are non-crucial innovation
activities where external organisations are more capable than the firm.
These innovation activities are suitable for outsourcing.
(d) Non-core competency/More capable - These are non-crucial innova-
tion activities where the firm is more capable than external organisa-
tions. These innovation activities are not central to the firm and are
suitable for outsourcing. If outsourced, the firm will need to aid the
development of the external supplier’s capabilities to the level achieved
internally.
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4.5.1.2 Innovation sourcing strategy
Firms can outsource almost any element in the innovation chain, from basic re-
search through to advanced development, from raw ideas to market-ready prod-
ucts (Nambisan and Sawhney, 2007) (Quinn, 2000). Raw ideas are characterised
by being high risk, high reach, but low speed and low cost. Market-ready prod-
ucts are characterised by being high speed, high cost, but low risk and low reach.
Determining which innovation activity to outsource requires consideration of in-
dustry/market factors and company factors (Nambisan and Sawhney, 2007).
Market factors are those that are external to the firm and include: the pace of
technological/market change (Bengtsson and Berggren, 2008) (McDermott and
Coates, 2007) (Perrons and Platts, 2005a); the extent to which intellectual prop-
erty rights are defined, i.e., well-defined or poorly defined; market potential for
the innovation (Buckley and Casson, 2011); cost of evaluating the innovation; the
information required to develop the innovation, i.e., its complexity and necessary
level of integration.
Company factors are those that are internal to the firm and include: the
purpose of innovation, i.e., whether the aim is to enhance existing products,
develop new products, or develop new markets (Dankbaar, 2007); innovation
capabilities, i.e., the ability of the firm to develop and commercialise innovations;
Product portfolio, i.e., the diversity and scale of products within market domains;
company size, indicating access to scale of resources; appetite for risk, and; the
strength of the firms existing innovation portfolio.
The scale and extent of industry/market and company factors indicates the
region along the innovation sourcing continuum from raw ideas to market-ready
products that a firm should adopt (Nambisan and Sawhney, 2007). Firms tend to
be attracted to either end of the spectrum. Firms can, however, make decisions to
adjust the scale and extent of their company factors to expand in to the middle,
thus increase its options and flexibility (Nambisan and Sawhney, 2007) (Chen
and Yuan, 2007).
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4.5.1.3 Scale of outsourcing
Firm performance is ultimately the rationale for outsourcing innovation and the
key consideration when deciding how much to outsource. There is an inverted
U-shaped relationship between R&D outsourcing and innovation performance
(Grimpe and Kaiser, 2010) (Kotabe et al., 2008) (Rothaermel et al., 2006). There
is a ‘tipping-point’ beyond which increasing R&D outsourcing leads to negative
innovation returns on innovation performance.
Firm R&D performance is a balance of the gains achieved from outsourcing
R&D and the ‘pains’ of the dilution of firm-specific resources, the deterioration of
integrative capabilities and the high demands on management attention (Grimpe
and Kaiser, 2010). Firm performance to be a balance between degrees of verti-
cal integration and outsourcing where extremes of either can lead to poor firm
performance. Too much outsourcing can lead to the hollowing out of a firm’s
competitive base, whilst extreme vertical integration may impact a firm’s respon-
siveness to changing markets.
Between the two extremes of vertical integration and outsourcing lies a bal-
ance where a firm’s product portfolio, product success, competitive advantage
and ultimately firm performance are optimised. The threshold from which R&D
outsourcing becomes negative is firm-specific and depends on the internal knowl-
edge base of the firm. The more a firm invests in internal resource creation and
integrative abilities, the higher the chance that over-outsourcing can be prevented.
Tipping-points occur at high levels of R&D outsourcing relative to total sales
and firms will typically not encounter the negative effects of R&D outsourcing.
Firms should continuously scrutinise R&D outsourcing activities to ensure that
tipping-points aren’t reached.
4.5.2 Why it should be outsourced
These are the rationale why managers outsource and form the basis of the in-
creased performance that they expect to achieve as identified by (Howells et al.,
2008) (Cass, 2007) (Piachaud, 2002). The factors are broadly differentiated ac-
cording to whether the perceived outcome reduces cost or increases potential
revenue.
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Low cost oriented outsourcing differs from innovation oriented outsourcing
not only when it comes to motives and characteristics, but also in their distinctly
different effects on costs and innovation capability. It is important, therefore,
to clearly distinguish among the different kinds of outsourcing strategy when
discussing outsourcing effects (Bengtsson et al., 2009).
4.5.2.1 Cost reduction
Outsourcing enables efficiency gains to be secured by lowering costs (Amaral
et al., 2011), especially fixed investments, and using resources more efficiently.
There is some discrepancy concerning its importance as a trigger for outsourcing
innovation, some surveys cite this as the most popular reason (Cass, 2007) whilst
others identified it as only the third most important reason (Howells et al., 2008).
A strategy adopted by firms in Western economies to lower R&D costs is to
outsourcing overseas to countries in developing economies (Massini et al., 2010)
(Bout et al., 2004).
An example of cost reduction as a determinant of outsourced R&D is when
research projects which are not economically viable, but have scientific value
are outsourced to universities by firms. The differing organisational missions of
universities, allows firms to continue research projects which would otherwise
have to be terminated (Lacetera, 2009).
4.5.2.2 Increasing speed to market
Outsourcing can expedite the R&D process by providing firms with ready access
to skills, knowledge and infrastructure which would otherwise have to be devel-
oped in-house. This is especially crucial for firms in industries which have highly
competitive markets or rapidly changing technologies.
4.5.2.3 Rapid exploitation of technology
It is difficult for firms to keep abreast of all the rapid changes in technology.
Outsourcing innovation to a variety of vendors that use a disparate range of tech-
nologies enables firms to rapidly explore and exploit a range of new innovations
(Quinn, 2000).
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4.5.2.4 Spreading risk
Innovation is inherently a risky activity. Outsourcing enables firms to manage risk
by broadening their research base without any long-term commitments (Festel
et al., 2011). Unsatisfactory innovation projects can often be discontinued more
easily and quicker than if they had been in-house.
4.5.2.5 Enhanced strategic focus
The outsourcing of non-core innovation activities enables firm’s to concentrate
their effort and resources on their key capabilities. This allows firms to continually
upgrade their core competencies enabling them to sustain competitive advantage
over a longer period.
4.5.2.6 Increased flexibility
Outsourcing enables firms to engage in a wider variety of smaller innovation
projects without risking the large investments that may be required to develop
disparate skills in-house. This is especially important for firms which undertake a
large amount of exploratory research. Outsourcing also enables firms to deal with
a lack of capacity when peaks of activity are encountered in the R&D process.
Subcontracting non-core or ancillary activities is a tactic that firms use to improve
flexibility (Medina et al., 2005).
4.5.2.7 Access to specialised knowledge
Access to additional knowledge and skills is rated highly as a reason to outsource
innovation (Amaral et al., 2011) (Stanko and Calantone, 2011) (Howells et al.,
2008) (Cass, 2007). Outsourcing enables firms to quickly acquire the specialised
skills and knowledge that they do not possess in-house (Zhao and Calantone,
2003). This may be especially important for firms in a highly competitive envi-
ronment where they do not have the time to develop the skills in-house.
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4.5.2.8 Gain a window on new technologies
The broadening of the technology and knowledge base of many industries has
meant that firm’s are no longer able to specialise in all areas of research. Out-
sourcing provides firms with a ‘window on science’ enabling them to exploit the
results of basic research faster and more effectively.
4.5.3 What is to be outsourced
The analysis to now has identified what can potentially be outsourced and the
rationale for doing so. The analysis related to what can actually be outsourced
concerns identifying, committing the necessary resources, and implementing the
necessary changes to ensure the organisational structures and processes are able to
support the innovation to be outsourced. A failure to put the appropriate struc-
tures in place will lead to innovation not being sustained and the re-integration
of outsourced R&D (Glimstedt et al., 2010).
4.5.4 Where should it be outsourced
The default location for outsourced R&D is onshore (Amaral et al., 2011). Firms
base their decisions on a narrow set of reasons, (e.g., lower ‘linkage’ costs and
lower employee turnover). It is argued that location decisions should be made
with due consideration of a comprehensive framework of factors to maximise
outsourced innovation performance. Both macro and micro location factors are
required to be considered in relation to the home location which may be in the
Western economy or a developing economy.
4.5.4.1 Location choice - government policy
Government policy should be reviewed to identify the extent to which it supports
or inhibits outsourcing R&D. A strong innovation policy encourages domestic
innovation, innovation outsourcing and attracts foreign innovation investment.
Firms should also assess levels of uncertainty associated with a country’s political,
legal, cultural and economic policies which may threaten the stability of the
business environment (Demirbag and Glaister, 2010).
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Successful government innovation policy is exemplified by US technological
leadership in the semiconductor industry which has been developed and sustained
despite a rapid increase in international flows of capital and technology (Macher
et al., 2007). This is attributed to large investments made over decades to create
an innovation infrastructure which is based in firms, universities and government
research facilities. It is prudent for firms to assess government innovation policy,
its impact on the national innovation environment and its support for innovation
outsourcing.
Taiwan has become a worldwide base for many electronics products because
the government has spent billions on building technology parks and heavily sub-
sidising R&D activities (Chen and Shen, 2010).
4.5.4.2 Location choice - legal regime
R&D outsourcing location decisions should be made within the global context
of legal regimes. Potential locations should have sufficient legal safeguards to
protect intellectual property, (e.g., TRIPs, agreement on trade-related aspects of
intellectual property rights), and have the legal structures to ensure that they
are meaningfully implemented (Gervais, 2009). Location decisions should also
consider the laws for the movement of information and people across companies
and industries (Roy and Sivakumar, 2011).
4.5.4.3 Location choice - innovation networks
An innovation network can be considered as an aggregation of relationships be-
tween organisations and individuals who create, store and transfer the knowledge
and skills which define new and improved products and services.
An efficient and effective innovation network is crucial for outsourcing R&D.
Weak innovation networks discourage innovation outsourcing, whilst strong in-
novation networks encourage innovation outsourcing. This is evidenced by firms
tending to outsource their innovation overseas rather than domestically due to a
lack of an easily accessible national innovation network (Chen and Yuan, 2007).
Firms are discouraged by the high transaction costs associated with trying to out-
source innovation in an inadequate domestic national innovation network. The
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high transaction costs are attributed to shortcomings which include: a lack of a
platform for open technology transfer; the difficulty of searching for appropriate
new technologies, and; a lack of authoritative intermediaries to assess the market
value of technologies.
Innovation outsourcing is also impacted by the size and structure of innovation
networks. (Macpherson, 2008) identifies that a growing number of firms have
been outsourcing innovation at levels far in excess of those in the 1990s, aided
by a dramatic increase in the scale of external linkages. A large and effective
innovation network enables better innovation due to better access to necessary
competencies. Participating in inter-firm networks enables access to a broader
pool of resources and knowledge (Noke and Hughes, 2010). Innovation networks
should be reviewed at both the national and regional level when determining
outsourced R&D location.
1. National networks - The scale of national innovation networks is dependent
on government policy. The opening up of the public sector to private sec-
tor involvement can significantly increase the scale of external linkages to
drive innovation outsourcing for the mutual benefit of both sectors. This
is occurring in both the developed Western economies as well as the de-
veloping Eastern economies. The US federal government is encouraging
national laboratories to make their research available to the private sector
(Gwynne, 2002), whilst Chinese science & technology outsourcing activities
increased significantly between 1996 and 2002 (Motohashi and Ziao, 2007).
The Chinese government drove an increase in the scale of activity link-
ages between Chinese public sector organisations and private firms through
greater government funding and reform to create a more market-based in-
novation system.
The effectiveness of government policy to support innovation outsourcing
can also be determined by exploring the market size and structure (Bau-
mann and Grupp, 2008). Imports of innovation services that is significantly
higher than exports may reflect a lack of effective government support for
the domestic innovation network. Foreign outsourcing of highly research-
intensive innovation may reflect a lack of sufficiently large clusters with the
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necessary competencies in the national innovation network. Foreign out-
sourcing of less research-intensive innovation may reflect a lack of local or
structural capabilities, or slow and expensive services within the domestic
market.
2. Regional networks - In addition to national innovation networks, political
competence at the regional and local level is an important factor in designing
and delivering policies to foster innovation (Rutten and Boekema, 2007).
They identify and categorise three types of regional innovation network
depending on their effectiveness and reach, i.e., whether the network is
embedded territorially, regionally or nationally.
4.5.4.4 Location choice - access to talent
Location decisions should be guided by the size and quality of the talent pool.
Access to high-quality, relatively low-cost R&D personnel enhances a firm’s inno-
vation competitiveness (Demirbag and Glaister, 2010) (Castellacci, 2010) (Lewin
et al., 2009).
4.5.4.5 Location choice - innovation attributes
Firm location decisions for outsourcing innovation are influenced by the charac-
teristics of the innovation to be outsourced: variability, inseparability, tacitness,
and innovativeness (Murray et al., 2009). Highly variable innovation activities,
especially services, increases the degree of monitoring or control of the outsourced
activity. Inseparability is the degree to which an innovation activity can occur
in a different time and space. Low inseparability increases the range of distance
and time zone within which the innovation activity can occur. Tacitness refers
to the teachability, complexity and codifiability of the knowledge associated with
the innovation activity. Tacitness makes the codification, transfer and replication
of knowledge difficult. Acquisition of tacit knowledge is made easier if the trans-
feror and transferee are located together. Innovativeness represents the potential
opportunities for firms to achieve competitive advantage. Location decisions be-
come less important the greater the innovativeness of the activity, because firms
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are willing to commit the necessary resources to overcome any locational barriers
to ensure success of the outsourced innovation.
4.5.4.6 Location choice - existing capability
The choice between onshore and offshore locations for outsourced innovation is
dependent on firm capability for managing in those regions. Capability is related
to organisational learning and is derived from the firm’s experience of a country’s
environment and institutions (Demirbag and Glaister, 2010). Consequently, in
determining location choice firms should distinguish between the capabilities for
managing onshore and offshore R&D.
4.5.4.7 Location choice - total costs/benefits
R&D outsourcing should only be undertaken when it is cost-effective (Chang
et al., 2009). Cost analysis should include the hidden costs, (i.e., the non-
contractual unexpected costs), related to location choice. These include specifica-
tion costs, design costs, knowledge transfer costs, coordination costs and control
costs (Dibbern, 2008). Location dependent ‘linkage’ costs include travel and se-
cure communications (Amaral et al., 2011). Outsourcing to partners with which
the outsourcing firm has a long former relation can lower location dependent
relation-building costs (Rundquist, 2008).
Location costs should be reviewed against the possible location benefits in-
cluding gaining access to sufficient talent, capacity and developing access to local
markets (Amaral et al., 2011).
4.5.4.8 Developing capability
Developing capability for managing outsourced innovation in various locations
improves a firm’s flexibility for location choice and potential performance. Ca-
pability for managing in differing locations includes: coordination structures and
processes, getting internal buy-in, establishing corporate offshore resource centres,
sharing knowledge transfer and best practices and talent management (Massini
et al., 2010).
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1. Manage ‘psychic’ distance - Capability for managing in locations is de-
pendent on the ‘psychic’ distance aspects of language, culture and business
practices which reduces the efficiency of information flows. Prior experience
and investment in a region reduces the psychic distance and makes the firm
better able to bear the risks of outsourcing to that region. Prior knowledge
is relevant for foreign business knowledge, foreign institutional knowledge,
(e.g., legislation and culture), and internationalisation knowledge (Angeli
and Grimaldi, 2010).
2. Adopt an evolutionary approach - The less experience that a firm has of
a particular location choice, the greater its propensity to adopting an evo-
lutionary approach to outsourcing in that location, evolving routines to
cope in the new environment. This approach is confirmed by (Angeli and
Grimaldi, 2010) who assert that outsourcing innovation is a bottom-up pro-
cess rather than a top-down detailed planning process. Outsourcing inno-
vation, especially overseas, involves interpreting possible matches between
pre-existing means, (e.g., resources, skills and new technologies), and new
ends, (e.g., international markets), in a problem-solving process.
3. Promote virtual working - An effective framework is required for effecting
virtual working practices when outsourcing R&D overseas (Mattarelli and
Tagliaventi, 2010). The acceptance of virtual work is facilitated when the
perception of different professional identities across sites is moderated by a
shared organisational identify. The acceptance of virtual work is sustained
through the use of glocalised work practices. These are work processes
with the aim of managing work at a distance and integrating them with
local work practice. The acceptance of virtual work is promoted through
managerial support which enhances cultural integration and the strategic
objectives of virtual work.
4. Develop a strategy for offshoring - Outsourcing overseas is a complex capa-
bility. Firms with a strategy for outsourcing overseas understand it to those
that do not have a strategy. They consider a broad range of issues, (such
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as motives, risks and location characteristics). Due to their greater under-
standing of the complexities involved, firms with an offshoring strategy are
less likely to outsource R&D overseas (Massini et al., 2010).
5. Develop a strategy for offshoring to developing countries - Firms should
develop a strategy, specifically, for offshoring to developing countries (Al-
Shalabi and Rundquist, 2009). R&D outsourcing processes in developing
countries are less-developed than those in the developed economies. Firms
in developing countries often do not have formal R&D outsourcing pro-
cesses. Firms outsourcing R&D to developing countries should have an
effective framework for doing so, especially to overcome any cultural obsta-
cles.
4.5.5 To Whom should it be outsourced
Identifying to whom innovation should be outsourced involves identifying the
appropriate mode of outsourcing for the innovation to be outsourced and match-
ing it to potential providers within a provider selection framework giving due
consideration to key criteria.
4.5.5.1 Mode of outsourcing
Mode of outsourcing refers to the type of relationship that a firm adopts with its
partner or provider when outsourcing its innovation activity. Examples of the var-
ious modes of R&D outsourcing include: acquisition, exclusive license, strategic
licenses, joint development, R&D contract, spin-outs, spin-along and open source
(Baloh et al., 2008) (Chatterji, 1996) (Festel et al., 2011) (Rohrbeck et al., 2009).
Technology sourcing modes are jointly determined by the technological regime,
industry-specific factors and resource-based view of the firm (Chang et al., 2009).
4.5.5.2 Mode of outsourcing - strategic fit
Different innovation needs require differing modes of innovation. Consequently,
firms need to make choices concerning the modes of R&D outsourcing that best
fit their needs. The choice of innovation outsourcing mode is defined by (Baloh
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et al., 2008) as a strategic choice within a three-dimensional space whose axes are:
scope of innovation; impact on existing business strategy, and; need for customi-
sation. The scope of innovation refers to its scale and also the resources needed
to be committed. The impact of the innovation on existing strategy concerns
the degree to which it affects the firm’s competitive position and strength. The
need for customisation refers to the necessary effort required to tailor a partic-
ular innovation or the existing firm structures for effective use in a competitive
context. Innovation projects with a broad scope tend also to have a large impact
on business strategy and require extensive customisation. Similarly, innovation
projects with limited scope tend to have a low impact on business strategy and
require less customisation.
The choice of innovation outsourcing mode is dependent on the differing levels
of the three strategic factors (Baloh et al., 2008). The innovation outsourcing
mode most appropriate for innovations where the three strategic factors are low
is acquisition, i.e., the acquiring of innovation from external parties in exchange,
usually, for monetary compensation. For innovations, where the three strategic
factors are at a medium level, the most appropriate innovation outsourcing mode
is a strategic alliance, i.e., where business partners engage in dynamic interplay to
tap in to new knowledge. The innovation outsourcing mode most appropriate for
innovations where the three strategic factors are high is open source, i.e., where
ideas are exchanged via a network to enable rapid access to disparate knowledge.
4.5.5.3 Mode of outsourcing - ‘closeness’ of relationships
Strategic fit for the mode of outsourcing based should reflect the required ‘close-
ness’ of the relationship to meet outsourcing objectives. R&D outsourcing through
collaborative arrangements has the propensity to raise firm innovation perfor-
mance through new knowledge associations. In contrast, arms-length R&D out-
sourcing through contracts does not have the propensity to raise firm innovation
performance through new knowledge associations (Lucena, 2011). Collaborative
arrangements are appropriate where firms aim to maximise profits, whilst arms-
length arrangements are more appropriate when firms’ outsourcing objectives are
to reduce cost. R&D outsourcing through collaborative R&D arrangements acts
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as a complement to in-house R&D, whilst arms-length R&D outsourcing through
contracts acts as a supplement to in-house R&D.
The relationship between degree of closeness of arrangements and outsourcing
objectives is displayed in the three different ways that firms outsource R&D to
universities through outsourcing model, sponsored research model, and joint lab
model (Quan, 2010).
4.5.5.4 Identifying providers
Firms identify potential partners according to various criteria including: the type
of innovation being outsourced, e.g., raw ideas, whether the partner/provider can
provide access to knowledge that is sufficient to solve the problem, and existing
relationships.
1. Using Intermediaries - Many firms are using innovation intermediaries to
help find partners and providers when outsourcing R&D (Nambisan and
Sawhney, 2007). The type of intermediary varies according to the type of
innovation along the innovation continuum that they source, i.e., from raw
ideas to market-ready products. Innovation intermediaries that source raw
ideas are idea scouts (Meyer and Ruggles, 2002), patent brokers and licens-
ing agents. Innovation capitalists are intermediaries that source market-
ready ideas. Innovation intermediaries that source market-ready ideas are
business incubators and venture capitalists.
2. Providers that are ‘good enough’ - Gaining access to key knowledge is often
an important factor when selecting suppliers for outsourcing innovation.
The criteria used by outsourcing firms when selecting outsourcing partners
is for access to ‘good enough’ knowledge, i.e. knowledge which is sufficient to
solve the problem (Rundquist and Halila, 2010). Firms rate ‘good enough’
knowledge higher than ‘low-price’ or ‘world-class’ knowledge as selection
criteria for outsourcing partners (Rundquist, 2008). This is explained by
resource-based theory where firms aim to fulfil their objectives whilst opti-
mising their resources.
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3. Using existing relationships - Firms outsourcing innovation tend to seek
partners with close linkages and a former history of relations, rather than
strategic resources or world-class knowledge (Rundquist, 2008). Outsourc-
ing partners with a long former relation to the firm are often chosen due
to the lower relation-building costs. Many new products are developed in
conjunction with supply partners (Wagner et al., 2009) (Niezen and Weller,
2006), however, long-term supplier links do not play a role in the devel-
opment of radical innovations (Perrons and Platts, 2005b). Outsourcing
partners with strong inter-linkages to the firm are often chosen as partners
because it makes the outsourcer less vulnerable to the leakage of knowledge.
Innovation outsourcing returns are positively correlated to prior access to
information about the R&D activities at target firms and a superior nego-
tiating position (Higgins and Rodriguez, 2006).
4.5.5.5 Provider selection
The selection of suitable partners for outsourcing R&D is a key strategic consid-
eration. Selecting partners from a large number of possible suppliers with various
levels of capability and different potentials is a complex multi-criteria decision-
making problem with both qualitative and quantitative factors. Project-specific
partner competence distinguishes successes from failures (Cui et al., 2009). Good
decision-making needs to tolerate vagueness and ambiguity. A comprehensive
framework for selecting the most suitable R&D outsourcing partner is proposed
by (Chen and Hung, 2010). The framework uses an integrated fuzzy approach
comprising five criteria, (financial consideration, quality, service performance,
compliance, and culture), and fifteen sub-criteria to address the complexity and
ambiguity of real world decision-making.
Knowledge-related factors should also be considered when outsourcing inno-
vation, including knowledge orientation and learning styles.
1. Knowledge orientation - Firms with an emphasis on outsourcing innovation
value knowledge orientation higher than trust or proximity, whilst the op-
posite is correct for firms with a lesser emphasis on innovation outsourcing
(Rundquist and Halila, 2010).
148
4.5 How firms take decisions
2. Learning styles - Alignment of provider learning style to the nature of the
innovation being outsourced should be considered when selecting provider
(Azadegan and Dooley, 2010). Knowledge complementarity is the balance
between knowledge similarity and dissimilarity, i.e., ‘knowledge that is both
related and diverse’ (Lofstrom, 2000). Valuable inter-organisational learn-
ing requires similarity to facilitate learning and sufficient knowledge dis-
similarity to provide something worth learning. Complementarity between
the recipient and source knowledge is a critical aspect of the knowledge ab-
sorption process and therefore of R&D outsourcing performance (Abecassis-
Moedas and Mahmoud-Jouini, 2008).
Typically, outsourcing firms tend to select providers based on similarities of
knowledge bases, culture and, consequently, organisational learning styles.
Firms who tend towards an exploration learning style often select suppli-
ers who possess an exploration learning style. Similarly, firms who tend
towards an exploitation learning style often select suppliers who also tend
towards an exploitation learning style. This may not always be appropriate.
Where providers have low innovation responsibility, the impact on firm per-
formance is best attained when the firms have contrasting learning styles.
Where providers have high innovation responsibility, the impact on firm
performance is best attained when the firms have similar learning styles.
4.5.5.6 Length of relationships
Determining the optimal lifespan of an R&D outsourcing relationship is essential
to its performance. The relationship between the age of R&D alliances and firm
performance is investigated by (Deeds and Rothaermel, 2003). They identify
that the relationship between alliance age and alliance performance is U-shaped.
Alliance performance initially decreases and reaches its low point after four and
half years and then improves again. It is suggested that the initial decline in
alliance performance is due to the erosion of substantial goodwill with which the
alliance is originally endowed. The management implications for successful R&D
outsourcing are to plan for strong and long-term relationships and to suppress
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any inclination to terminate relationships early without substantial reasons for
doing so.
4.5.6 How should it be outsourced
Outsourcing R&D is not only about involving external resources in the develop-
ment of new products. It is also and especially about developing a business model
geared to the scanning and incorporation of useful knowledge produced outside
the firm. It entails developing organisational structures and routines to coordi-
nate inflows and outflows of knowledge without eroding architectural knowledge
(Chesbrough, 2003).
The realisation of the benefits of disaggregating R&D from the value chain
is held back by ‘stickiness’ arising from the configuration of firm activities (An-
dersson and Pedersen, 2010). Key organisational design variables of structure,
procedures, culture and incentives must be aligned for an effective innovation out-
sourcing organisation. Firms must be willing to make the necessary resourcing
decisions for changes to the firms structures to support outsourced innovation.
4.5.7 Firm structures
Outsourcing R&D requires enhanced flexibility in firm structures, systems and
processes, including IT, financial processes, and employment intensity. A fail-
ure to put the appropriate structures in place will lead to innovation not being
sustained and re-integration of outsourced R&D (Glimstedt et al., 2010).
4.5.7.1 Modularity
Whilst traditional management practice holds that firms should tightly couple
internal activities to improve operational efficiency, the opposite holds for out-
sourcing innovation. Greater modularity of products/services, knowledge and
organisational design is necessary to enable effective R&D outsourcing.
1. Product/Service architecture - Increased modularity of R&D products and
processes aids R&D outsourcing. Modularity concerns the distinction be-
tween subsystems in a given system (Grote and Taube, 2007). It refers to
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the degree of coupling between subsystems; the looser the coupling between
subsystems, the greater the modularity. Modularity and modularisation is
relevant to services as well as products (Baldwin and Clark, 1997).
2. Organisational architecture - Increased modularity also extends to organi-
sational design. It is argued by (Hayashi, 2008) (Santos et al., 2006) that
making business units more modular and autonomous enables increased
innovation outsourcing and better firm performance. Modularity enables
firms to respond to business opportunities more rapidly with improved lev-
els of firm performance which outweigh the costs of coordinating increased
activities.
3. Knowledge architecture - Knowledge partitioning should be distinguished
from task partitioning in order for a firm to retain its knowledge advantage
over the external business environment (Takeishi, 2002). This is not a sim-
ple activity as knowledge can be considered as a system of processes deeply
rooted in their contexts of production (Paoli and Prencipe, 1999). Knowl-
edge exchanges should be decoupled throughout the value chain (Fifarek
and Veloso, 2010).
Alignment between modularity of product/service architecture, organisational
architecture and knowledge architecture should be attained for outsourced in-
novation. Deficiencies in the degree of modularity in product architecture leads
to deficiencies in the modularity of organisational architecture (Stephan et al.,
2008).
Complex products are not completely decomposable (Zirpoli and Becker,
2011a). Attempting to decompose knowledge for anything other than simple
systems may lead to loss of meaning and control over the outsourced activity
and eventually a loss of the firm’s knowledge base which confers its competitive
distinctiveness (Paoli and Prencipe, 1999). Reliance on modular product archi-
tectures cannot be substituted for maintaining in-house component knowledge
development. Architectural knowledge and the associated competence of mak-
ing performance trade-offs are only possible if component-specific knowledge is
retained (Zirpoli and Becker, 2011b).
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Firms should not seek to design perfectly modular systems, but instead find
ways of managing across boundaries through appropriate incentives, specifica-
tions, information systems, people and governance (Amaral et al., 2011).
4.5.7.2 Firm Flexibility - information technology
Information technology, (IT), plays an important role in enabling firm strategy; in
particular, positively impacting R&D outsourcing (Barczak et al., 2008) (Hempell
and Zwick, 2008). IT usage in R&D outsourcing positively impacts both speed
to market of innovations and market performance in terms of meeting expecta-
tions with regards to sales, market share, profitability and customer satisfaction
(Barczak et al., 2008). It is suggested, however, that the consequence of IT usage
is context specific as its impact differs depending on the size of teams.
The mechanism by which IT usage aids R&D outsourcing is by enhancing firm
flexibility through reduced communication and transaction costs within and be-
tween firms (Hempell and Zwick, 2008). Flexibility is defined in terms of employee
flexibility and organisational flexibility. Employee flexibility is realised through
empowering the existing workforce’s ability to participate in varying capacities
- greater decision-making responsibility and increasing the scope of participa-
tion in diverse activities. Organisational flexibility is realised by making the firm
boundaries more permeable enabling outsourcing which has the potential to re-
duce costs and externalise risks. Intensive IT usage and investment increase both
employee flexibility and organisational flexibility, enhancing communication and
leading to better product and process innovation performance.
IT usage has the potential to facilitate better communication and coopera-
tion between teams engaged on outsourced R&D, especially if they are globally
dispersed. However, the positive effects of IT usage on outsourced R&D are
unlikely to be fully realised unless IT is embedded within formalised R&D out-
sourcing processes (Barczak et al., 2008). This is echoed by (Hempell and Zwick,
2008) who affirm that firm performance through investment in IT training and
appropriate IT infrastructure is only realised if accompanied with organisational
changes
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4.5.7.3 Firm Flexibility - finance
Flexible finance procedures are required to support the uncertainty inherent in
outsourced innovation. This is especially so with respect to the commercialisation
of innovations within agreements. A value-based approach to R&D agreements
is proposed by (Wouters, 2010). Value within agreements is based on two fac-
tors; firstly, the cost savings that can be achieved by the acquirer in using the
technology to improve processes, and secondly, the higher revenues generated in
improving products and services to customers. Using a value-based approach to
agreements aids a shared understanding between outsourcing firms and suppliers.
Firms should review internal R&D investment depending on the mode of out-
sourcing innovation activity (Tsai and Wang, 2009). Internal R&D investment
negatively impacts firm performance when innovation activity is outsourced to
substitute existing innovation activity. Internal R&D investment positively im-
pacts firm performance when innovation activity is outsourced to complement
existing innovation activity through, for example, collaboration. Internal R&D
investment not only contributes significantly to a firm’s innovation performance,
but also enhances the effectiveness of collaboration with different partners. Inter-
nal R&D investment stimulates innovation and strengthens absorptive capacity
to enhance technology acquisition.
4.5.7.4 Firm Flexibility - employee
Firms’ strategy for outsourcing R&D determines changes in their internal R&D
employment intensity (Teirlinck et al., 2010). R&D employment intensity of firms
changes depending on the strategic decisions to start, increase, decrease or stop
outsourcing. Internal R&D employment intensity decreases when firms decide to
start, increase, or stop R&D outsourcing. The decrease in internal R&D employ-
ment intensity when starting or increasing R&D outsourcing implies that R&D
outsourcing is driven by a lack of in-house R&D and technical expertise. The
decrease in internal R&D employment intensity when stopping R&D outsourcing
implies that R&D outsourcing is directed towards discrete projects and supports
the complementary nature of R&D outsourcing.
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4.5.8 Governance & control
Governance and control concerns accessing, exploiting and defending intellec-
tual property, (IP), in outsourcing relationships. A conceptual framework for
understanding the management of IP in outsource knowledge-based services is
developed by (Roy and Sivakumar, 2011). The core elements of the framework
leverages buyer-seller relationship factors, (i.e., trust, and control/verification)
for the management, (i.e., accessing, exploiting and defending), of IP to achieve
the generation of innovation, (i.e., incremental or radical), as a consequence.
The framework is broadened to include globalisation factors (i.e., multiple-
tiers, legal environment and supplier communities of practice). Firms should
include international standards, e.g. TRIPs(agreement on trade-related aspects of
intellectual property rights), within contracts for IP protection (Sener and Zhao,
2009) (Gervais, 2009), and ensure that countries can be meaningfully implemented
in the countries where innovation is to be outsourced.
The central issue in R&D outsourcing is the risk of IP leakage and subsequent
erosion of competitive advantage. The risk of IP leakage prevents R&D being
outsourced even though it is economically efficient to do so. Any decision to
outsource R&D should involve valuing the potential loss of any IP leakage (Lai
et al., 2009). Outsourcing R&D may be the correct decision despite knowing that
leakage will occur. Retaining R&D in-house is the correct decision if both the
firm’s loss and suppliers gain from IP leakage is large. Outsourcing with revenue
sharing is the correct decision when the supplier’s gain from IP leakage is small,
and the firm’s loss from IP leakage is neither too large nor too small.
4.5.8.1 Formal control
Contracts form the basis of most innovation outsourcing relationships. A model
for their management is proposed by (Fitzpatrick and DiLullo, 2005) comprising:
effective partner screening, pre-partnership negotiations, partnership structuring
activities, contract administration, and the monitoring of alliance partners after
contract termination. Whilst, forming the foundation of any relationship, it is
acknowledged that contracts can never be complete and the most critical step
in formulating any agreement is screening and due diligence to identify potential
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partners which have a record of honouring their responsibilities. Tight legal
contracts are essential for minimising any risks of knowledge leakage (Hoecht and
Trott, 2006).
The uncertainty inherent within outsourcing innovation poses a problem as to
how agreements should be structured between outsourcing firms and suppliers.
Contract agreements should have transparent indicators of progress in the form of
deliverables and milestones. They should be used to establish dialogue and jointly
identify potential problems and solutions. Agreements should not be used to hold
hostage providers or partners (Kleyn et al., 2007). Uncertainty can be addressed
by building flexibility conferred by real options reasoning into contracts (Wouters,
2010). Real options reasoning involves breaking down investment decisions in to
smaller decisions, and making investments in phases as new information becomes
available.
The use of international standards, (e.g., TRIPs), within outsourced innova-
tion contracts generates coordination efficiencies increasing the speed of develop-
ment for new products and services (Blind et al., 2010).
The emphasis on formal contracts is most appropriate for relationships where
the type of innovation is incremental and the type knowledge exchanged between
partners is explicit (Li et al., 2008). Although formal contracts aid control in
outsourcing relationships where the type of innovation is incremental, they may
limit radical innovation.
4.5.8.2 Informal control
Informal or social control refers to the non-legal or non-contractual influence that
an outsourcing firm can leverage in the management of outsourced innovation.
The emphasis on social control is most appropriate for relationships where the
type of innovation is radical and the type of knowledge exchanged between part-
ners is tacit (Li et al., 2008). Social control benefits outsourcing relationships
where the type of innovation is radical, however, it may limit incremental innova-
tion. In countries where the legal system is less mature it is suggested that both
formal control and social control be employed in equal measure.
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1. Trust relationships - Trust is a key component for successful innovation
outsourcing relationships (Plewa and Quester, 2006). A positive connection
between trust-based governance and performance in innovation outsourcing
relationships is identified by (Carson et al., 2003). They posit that effective
trust-based governance is dependent on the ability of outsourcing partners
to ’read’ and learn from each other’s behaviour. The effect of trust-based
governance on task performance increases as the level of skills increase and
the skills become more teachable.
2. Peripheral knowledge - Peripheral knowledge is specialised knowledge in
the domain of outsourced activities. Continuing to invest in innovation of
outsourced activities enhances peripheral knowledge which is used as a gov-
ernance mechanism for outsourcing partners and vendors (Tiwana and Keil,
2007). Peripheral knowledge complements outcomes-based formal control,
but not process-based control.
3. Modularisation - The degree of process and product modularisation brings
about a conflict in the notions of greater collaboration and arms-length
control between the outsourcing firm and external provider (Howard and
Squire, 2007). Modularisation leads to greater collaboration with exter-
nal partners and potentially an increased risk of information leakage. In-
novation outsourcing relationships are moderated by relationship-specific
aspects such as the degree of information sharing.
4. Interaction - The elements of interaction and control within outsourcing
contracts may have contradictory implications for the management of IP
(Roy and Sivakumar, 2011). Increased interaction benefits knowledge access
but also makes the firm vulnerable to knowledge leakage and defending its
IP position.
4.5.8.3 Novel control mechanisms
Novel control mechanisms are also identified within the literature.
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1. Two suppliers - An information leakage free mechanism is proposed by (Ho,
2009) based on the theory of contract with collusion. A competitive mech-
anism of outsourcing R&D to two suppliers with a disclosure punishment
reduces the possibility of successful leakage. Where one supplier leaks in-
formation to a buyer, it is in the interests of the other supplier to flag this
to the outsourcing firm so that the other supplier has to bear the disclosure
punishment. The buyer will only buy the leaked R&D innovation from one
supplier to minimise its costs.
2. Brand equity - Firms outsourcing R&D could also make use of brand equity
to safeguard themselves from the threat of potential market entry by their
outsourcing suppliers when the outsourced component is a core competence
(Lim and Tan, 2009). Brand equity is a form of market power and can
be used by firms either as a deterrent against possible market entry by a
supplier or to insulate themselves from the supplier’s attempt to copy its
position in the market place.
4.5.9 Organisational culture
Organisational culture refers to the values and beliefs of the organisation and how
they impact the ability to manage outsourced innovation (Smith et al., 2008).
Organisational culture for traditional innovation differs to that for outsourced
innovation. Appropriate changes to organisational culture must be developed
for effective performance of outsourced innovation. Establishing a culture open
to and willing to engage with external parties is essential to the success of an
outsourced innovation strategy (Munsch, 2004). Outsourcing innovation requires
innovators to be more extrovert and to be comfortable with collaboration (Huston
and Sakkab, 2007).
4.5.9.1 Absorptive capacity
Absorptive capacity is the ability of a firm to learn new knowledge and quickly
apply it within the firm (Rothaermel et al., 2006). The lack of organisational
culture to support outsourced innovation hinders a firm’s ability to integrate
effectively innovation knowledge acquired from outside its boundaries.
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4.5.9.2 Subcultures
Different R&D subcultures within firms require a different approach to support
them being open (Mortara et al., 2010). The subcultures are defined by the type
of research being undertaken, e.g., blue sky research or applied research.
Blue sky research units tend to be scientists rather than technologists. They
are motivated by collaborating with other individuals who have a similar interest
and appreciate access to new stimuli. Applied R&D units focus their efforts on
technologies that are linked to products and markets. They are structured and
organised in project teams with defined deadlines, budgets and targets. They
reflect the characteristics of an achievement culture.
4.5.9.3 Resistance
Resistance to change indicators include, e.g.: fear of job losses or a shift in power;
thinking in terms of projects rather than portfolios of innovation; aversion to
taking risks.
4.5.9.4 Leadership and capability development
Firms who successfully outsource innovation use individuals to champion and sup-
port R&D outsourcing initiatives (Kleyn et al., 2007). Characteristics sought are
passion, commitment, competence, authority and demonstrable communication
skills. These firms also develop specialist cross-functional teams with capabilities
for facilitating partnering, managing intellectual property, negotiating contracts,
managing projects, etc.
4.5.9.5 Actions
General actions to encourage outsourcing R&D are to: convey a positive image by
giving practical examples of R&D outsourcing successes; take over the unsatisfac-
tory parts of outsourcing R&D such as contract negotiation and IP assessment;
provide missing skills such as market intelligence or legal support.
For blue sky research units it is recommended that services are provided which
leverage the scientist’s motivation for researching by setting up an environment
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for interaction with external organisations and reducing barriers and obstacles of
the more mundane tasks of external interactions.
For applied R&D units, it is recommended that technologists are encouraged
by setting up specific targets for cooperation with the external organisations and
show the benefits of an R&D outsourcing approach by demonstrating its strong
problem solving potential. Reduce budgets and set up constraints to induce a
stronger outsourcing of research.
Incentives and employment contracts differ for staff engaged on outsourced
R&D projects (Zenger and Lazzarini, 2004) (Farris and Cordero, 2002).
4.6 How firms operate day-to-day
How firms operate day-to-day concerns their routines and consequent structures
and procedures. Once the boundary has been defined, it needs to be spanned
effectively so that both parties can coordinate the work effectively (Amaral et al.,
2011). The intangibility of outsourced innovation exacerbates the potential for
conflicts between firms and partners/providers (Miozzo and Grimshaw, 2005).
Planning for spanning boundaries includes: firms not seeking to design per-
fectly modular systems, but instead finding ways of managing across boundaries
through appropriate incentives, specifications, information systems, people and
governance. Comprehensive system protocols need to be put in place based on
gate approval for stages of development (Jones et al., 2003).
4.6.1 Managing through projects
Project management skills specific to technology development with external providers
are required for effective outsourcing of R&D (Cui et al., 2009) (Holden and Kon-
ishi, 2000). Skills that drive success in outsourced R&D relationships are: trust
and communication; strong project-related partner competence; clear problem
definition, and; aligning incentives and mitigating conflicts of interest. Project
management techniques should be used to facilitate interaction with clients dur-
ing the realisation of the activities and ensure the respect of certain requirements
in terms of quality, timing and costs (Chiesa et al., 2004).
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Some management skills required for successful R&D outsourcing are spe-
cific to the mode of outsourcing. Detailed process control, and actively ensuring
knowledge transfer is important for success when outsourcing R&D to univer-
sities. Expectation management and organisational stability is required when
developing technology with customers. When outsourcing R&D to suppliers: de-
tailed process control; clear milestones; actively ensuring knowledge transfer, and;
IP protection is required for successful relationships. In technology development
relationships with competitors, IP protection and incentive alignment are im-
portant factors. Outsourcing R&D relationships with start-ups are enhanced by
emphasising flexible decision making; active participation in management, and;
organisational stability. Project managers are required to be assessed for specific
skills which should be aligned to projects with a specific mode of outsourcing.
use of project management techniques that facilitate interaction with clients
during the realisation of the activities and ensure the respect of certain require-
ments in terms of quality, timing and costs; making communication more effective
can also improve interaction with clients
4.6.2 Managing knowledge
Many organisations outsource on a simplistic understanding of knowledge and its
role in the success of a firm. These firms tend to view knowledge as informa-
tion where processes are easily decomposed and outsourcing is based solely on
economic factors. The alternative view considers knowledge as an evolutionary
system embedded in the contexts of production. This view holds that knowl-
edge is not always perfectly explicit, decomposable, transferable, absorbed, nor
distinguishable from the product.
It is argued by (Paoli and Prencipe, 1999) that process knowledge and innova-
tive labour is decomposable only for the very simplest of systems. Attempting to
decompose process knowledge for anything other than simple systems may lead
to loss of meaning and control over the outsourced activity and eventually a loss
of the firm’s knowledge base which confers its competitive distinctiveness.
To overcome this dilemma, (Paoli and Prencipe, 1999) state the crucial role of
systems integrators within a firm who are required to achieve a detailed level of
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understanding of multiple interacting disciplines. They cite the example of Rolls-
Royce who successfully maintains a large range of external agreements both in
terms of activity and scope for the development of aero-engines.
In complex products, component-specific knowledge is crucial to architectural
knowledge as it plays an essential role in determining the overall performance of
the product; it is an essential building-block that complements and strengthens
architectural knowledge (Zirpoli and Becker, 2011b).
Firms need to maintain control over activities that are highly interdepen-
dent with technologies that impact on the performance of the overall product.
The erosion of component-specific knowledge leads to the loss of capability to
make performance trade-offs regarding performance of the product as a whole.
Architectural knowledge and the associated competence of making performance
trade-offs are only possible if component-specific knowledge is retained in-house.
The criteria that firms need to use when deciding what activities to keep in-
house are those that have: a direct impact on key product performance, and;
a high degree of reciprocal interdependency with technologies that determine
overall product performance.
Performance integration must be recognised as a critical organisational task
that is built in to the structure of the firm.
4.6.3 Managing learning
This concerns the ability of an organisation to review and build upon particular
experiences and internalise those routines that are most effective.
Innovation services are often intangible which involve a reciprocal interact-
ing process of knowledge transfer and learning. The intangibility of knowledge-
intensive services exacerbates the tensions between the outsourcing firm and
provider (Miozzo and Grimshaw, 2005). It is suggested that particular atten-
tion needs to be paid to the interface between the outsourcing firm and provider;
in particular the mechanisms for reconciling conflicting interests and integrating
knowledge.
Knowledge complementarity on its own is not enough to make absorption
work. The combination of new knowledge, (e.g., design knowledge), with prior
161
4.6 How firms operate day-to-day
knowledge, (e.g., marketing or technological knowledge) is required for R&D out-
sourcing performance (Abecassis-Moedas and Mahmoud-Jouini, 2008).
Inter-firm learning should be a key aspect of any outsourcing relationship.
Encouraging learning by failure form one project cultivates closer cooperation
between outsourcer and vendor (Mikkola, 2003). It enables searching for the best
technological solutions for future projects.
An R&D outsourced business model must maintain and enhance an organi-
sation’s ability to absorb and diffuse knowledge form external organisations and
retain architectural knowledge (Ciravegna and Maielli, 2011). Outsourcing R&D
can have negative effects on firm performance if it leads to an erosion of architec-
tural knowledge, and if they fail to develop mechanisms to absorb and integrate
knowledge from suppliers.
For firms that outsource R&D of complex products it is important to re-
tain both architectural knowledge and component-specific knowledge. Firms can-
not develop sufficient architectural knowledge independently from investment in
component-specific knowledge (Zirpoli and Becker, 2011a). Component-specific
knowledge is best acquired by being immersed in the details of component devel-
opment - learning by doing. Co-location of engineers encourages communication
and collaboration and knowledge transfer early in the development cycle. How-
ever, this is often insufficient. It is necessary to work hands-on alongside suppliers
rather than acting as supervisors.
4.6.4 Managing proximity
Proximity matters in outsourced R&D (Cusmano et al., 2009). Proximity refers
to the ’closeness’ between the outsourcing firm and provider. It is relevant for
the communication of complex information and knowledge, where close proxim-
ity provides for more efficient and effective knowledge exchange. Much of the
literature refers to geographical proximity, e.g., (Baumann and Grupp, 2008) re-
ferring to the distance in miles or kilometres between the outsourcing firm and
provider. As the distance between the outsourcing firm and provider increases,
the potential for difficulty in communicating complex knowledge also increases.
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Consequently, implementing effective structures for managing the flow of infor-
mation also become more important. The unmanaged loss of proximity when
outsourcing has detrimental implications for the long-term competitiveness of
the firm (Dankbaar, 2007).
Geographical proximity is but one form of proximity. Different kinds of prox-
imity are required for the effective and efficient communication of complex knowl-
edge: spatial, organisational, cultural and professional (Grote and Taube, 2007).
1. Spatial proximity: Face-to-face contact provides for ’verbal, physical, con-
textual, intentional and non-intentional’ communication (Storper and Ven-
ables, 2004). Spatial proximity is most important when there is a need for
spontaneous and informal contact, and the development of trust.
2. Cultural proximity: The diversity of environments acts as an inhibitor in the
exchange of information and knowledge. In the outsourcing of innovation
between partners of differing nations, there is often a need to understand
differing languages, business practices and regulations.
3. Organisational proximity: This refers to firm-specific information and the
manner in which it is handled, e.g., corporate identity, philosophy and rules
(Blanc and Sierra, 1999). It is prevalent throughout the organisation despite
differing geographical locations.
4. Professional proximity: This concerns the understanding between individu-
als of aims and methods, i.e., their professional language. Creating a shared
identity between the firm and provider/partner helps bridge any gaps in
professional proximity (Mattarelli and Tagliaventi, 2010).
4.6.5 Managing contracts
In addition to tight legal contracts, other measures can be taken by managers
to minimise any risk of knowledge leakage (Hoecht and Trott, 2006): the part-
ner/provider may control their own behaviour if they fear losing repeat business;
the outsourcing firm may acquire a stake in the partner/provider; the firm may
recruit individuals in to partner/provider sites with access to senior management
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- these ‘boundary spanners’ have an overwhelming interest in guarding their rep-
utation as trustworthy and competent.
Confidentiality and data ownership become important issues as information
and knowledge flows across firm boundaries (Festel et al., 2011).
4.6.6 Managing relationships
Clear specifications to describe how interactions should occur across the boundary
should form the foundation of managing relationships with partners/providers
(Amaral et al., 2011).
Trust, commitment and championship are key components for successful inno-
vation outsourcing relationships (Staniuliene, 2009) (Plewa and Quester, 2006).
Trust is a fundamental construct which correlates positively to commitment and
partner satisfaction. Commitment is defined, both in terms of effort in maintain-
ing the relationship, (i.e., contribution), and also loyalty to the relationship, (i.e.,
attachment). The use of championship also engenders trust, commitment and
satisfaction, by appealing directly to individual’s motivations.
Capabilities within relationships that facilitate innovation are robust bi-directional
information flows and learning processes centred on relationships (Weeks, 2009).
4.6.7 Managing performance
A framework for measuring supplier performance when outsourcing R&D in a
collaborative setting is proposed by (Dain et al., 2011). The framework identifies
the four main areas of performance: product, process, project, and relationship.
Evaluation of supplier performance in these areas is measured throughout the
three project stages: concept feasibility & concept design; product & process
design; industrialisation & product/process validation.
Outsourced partners/vendors need to be treated almost like a virtual depart-
ment with continual checks needed to be set up to monitor the progress and
quality of output (Kumar and Snavely, 2004).
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4.6.8 Managing people
Firms that are successful in outsourcing R&D create implementation teams which
support R&D units in being more open (Mortara et al., 2010). They are small
teams led by senior R&D managers. These managers tend to be visionary lead-
ers supported by a wider team. They have a strong technical background and
business mindset with a deep understanding of the company. They champion
outsourcing R&D and provide a link with other company functions that support
R&D outsourcing. They provide training, links with groups and facilitate access
to tools.
A supporting mechanism for managing people is the use of human value chain
integrators to cope with the inevitable gaps in specifications, and to resolve minor
disputes (Amaral et al., 2011).
4.6.9 Managing inter-firm structures
It is important to build symmetric information sharing capabilities and network-
wide process standards (Wareham et al., 2005). Inter-firm modularity and sup-
plier ignorance are complements (Tiwana, 2008). Increased modularity lowers
the need for inter-firm knowledge sharing, (i.e., increases supplier ignorance) in
knowledge intensive alliances. Outsourcing R&D arrangements creates a tension
between outsourcers and suppliers between sharing enough private knowledge to
successfully complete alliance goals and simultaneously safeguarding it against
misappropriation. Increasing modularity at the project level complements low-
ers the need for inter-firm knowledge sharing. Modularisation encapsulates the
outsourcer’s private knowledge and acts as a knowledge protection mechanism in
alliances, aiding alliance governance and scope reduction.
Shared information systems should be used to collaborate with partners and
to synchronise data (Amaral et al., 2011). IT usage within the context of R&D
outsourcing enhances communication within and between firms (Barczak et al.,
2008).
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4.7 Summary
This chapter has inductively developed an archetype framework for successfully
outsourcing innovation. Template analysis of 248 research articles, involving it-
erations of observation and classification, has been used to identify and organise
categories of innovation outsourcing activity as a template for outsourcing inno-
vation. The framework is formed through interpretation of the template as an
archetype for successfully outsourcing innovation.
———
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Chapter 5
Model Development and
Visualisation
This chapter addresses research objective 2(b), to ‘develop a preliminary innova-
tion outsourcing model by exploring the framework to identify the associations
between capabilities and performance’. An overview of the chapter is displayed
in Fig. 5.1.
Figure 5.1: Overview of development of innovation outsourcing model
The preliminary innovation outsourcing model is developed through explo-
ration of the innovation outsourcing framework from the previous chapter using
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influence diagrams. Exploration of the framework involves the identification of
two types of association between innovation outsourcing phenomena and perfor-
mance. These are, firstly, the relationships between the ordering and organisa-
tion of innovation outsourcing capabilities and performance, i.e., process, and;
secondly, the relationships between the attributes of innovation outsourcing ca-
pabilities and performance. The model comprises a set of propositions relating
aspects of innovation outsourcing to performance.
As a qualitative study, particular attention is paid to research quality through
detailed description and justification of the options and techniques employed.
5.1 Purpose of model
The preliminary model is inductively developed as a set of propositions which
relate innovation outsourcing process and capabilities to performance. Its devel-
opment represents the third step of the inductive stage of the descriptive theory-
building phase of this study. This is illustrated as the shaded segment in Fig.
5.2.
Figure 5.2: Inductive development of innovation outsourcing model
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Its purpose as a preliminary model is to serve as a starting point for val-
idating and improving innovation outsourcing theory relating to the research
sub-question. ‘What are the capabilities associated with successfully outsourcing
innovation, and how should they be organised to realise performance’?
In subsequent chapters of this thesis document, the model is validated and
refined by exploring whether the outcomes as identified by the propositions also
exist in a different set of data. If the data matches the propositions, the model is
verified. Where the data does not match the propositions, there is an opportunity
to enhance innovation outsourcing theory and the model. The attributes that
define the innovation outsourcing constructs, framework and model are reviewed
to identify whether better definition or categorisation can explain the anomaly.
5.2 Model development
The development of an innovation outsourcing model involves using the inno-
vation outsourcing framework developed in the previous chapter to explore the
association between the attributes of innovation outsourcing phenomena and ob-
served outcomes. The differences in attributes and how they correlate to patterns
in outcomes are made explicit (Christensen, 2006). The result at the end of this
final step of the inductive stage of theory building is a preliminary holistic model
of innovation outsourcing.
Performance, as the eventual outcome of interest, is clarified prior to modelling
the innovation outsourcing process and its constituent elements.
5.2.1 Performance
Performance is the outcome of creating value and, ultimately, the rationale for
outsourcing innovation. Value creation is achieved through identifying the bene-
fits associated with innovation outsourcing and ensuring that they outweigh the
costs involved in its implementation. This is illustrated in Fig. 5.3.
Benefits: Firms outsource innovation for the expected benefits. There exist
various benefits of innovation outsourcing which are identified within the ‘Why
169
5.2 Model development
Figure 5.3: Firm performance and value creation
particular innovation activity should be outsourced’ category of the framework
(Amaral et al., 2011) (Bengtsson et al., 2009) (Howells et al., 2008) (Piachaud,
2002). These benefits are summarised as:
• Cost reduction - lowering fixed costs and using resources more efficiently.
• Increased speed to market - access to skills, knowledge and infrastructure
which would otherwise have to be developed within the firm.
• Rapid exploitation of technology - enables the rapid exploitation of disparate
new technologies.
• Spreading risk - broadening of research base without long-term commit-
ments.
• Enhanced strategic focus - outsourcing of non-core innovation activities so
that effort and resources can be focused on key capabilities.
• Increased flexibility - participation in a broad range of innovation activities
without having to develop disparate skills.
• Access to specialised knowledge - the acquisition of specialised skills and
knowledge for which there is no time to develop within the firm.
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• Gain a window on new technologies - enables the fast exploitation of new
basic research.
The theoretical basis behind a firm’s rationale for outsourcing innovation is the
concept of utility. Utility theory asserts that products or services are not procured
for their own sake, but for their expected benefits (Lancaster, 1971).
Costs: The costs involved in outsourcing innovation are those associated with
developing the capabilities for managing its risks and ensuring that its benefits are
fully realised. The capabilities, and consequently the costs, exist throughout the
innovation outsourcing process. They are identified within each of the framework
categories later in this chapter.
Value: The value of innovation outsourcing is determined by the utility of ben-
efits less the total costs of achieving the delivered benefits. Despite the various
ways in which the benefits of innovation outsourcing are described, value can only
be increased in one of two ways, increasing profits or reducing costs (Ravald and
Groonroos, 1996):
• Increasing profits - this is achieved by increasing the benefits, i.e., by adding
something that is perceived by the customer as important, beneficial or
unique.
• Reducing costs - this is achieved by reducing the sacrifice, e.g., through
lower cost or greater convenience.
Increasing benefits or reducing the sacrifice are mutually reinforcing. Increasing
benefits should lead to a reduction in sacrifice.
Managing the realisation of innovation outsourcing performance is asserted as:
P-P1 Performance through innovation outsourcing is managed by ensuring the
total utility of benefits outweigh the costs of achieving the delivered benefits.
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5.2.2 Decision process
An overall decision process for improved performance through innovation out-
sourcing is derived from the innovation outsourcing framework developed in the
previous chapter.
• What innovation activity can potentially be outsourced.
• Why particular innovation activity should be outsourced.
• What innovation activity can, in reality, be outsourced.
– Where innovation should be outsourced.
– to Whom innovation should be outsourced.
– How innovation should be outsourced.
• How outsourced innovation is to be managed.
The innovation outsourcing framework categories stated above are organised as
three process elements which act together to improve firm performance:
1. Determining innovation activity to be outsourced
2. Deploying innovation to be outsourced
3. Managing outsourced innovation
The mapping of framework categories to the three elements of the innovation
outsourcing process is displayed in Fig. 5.4.
The association between innovation outsourcing process and performance is as-
serted as:
P-P2 Performance through innovation outsourcing is dependent on undertaking
an ordered set of activities relating to: the determination of innovation activity
to be outsourced; the deployment of innovation to be outsourced, and; the man-
agement of outsourced innovation.
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Figure 5.4: Process overview for outsourcing innovation
5.2.2.1 Determining activity to be outsourced
The process for determining innovation activity to be outsourced is illustrated in
Fig. 5.5. It identifies that the effective determination of innovation activity that
Figure 5.5: Process for determining innovation activity to be outsourced
can potentially be deployed is dependent on a firm’s capability to identify what
innovation should be outsourced and why it should be outsourced. Insufficient
capability leads to suboptimal firm performance. This can be prevented through
appropriate investment in developing capabilities for determining innovation ac-
tivity to be outsourced.
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Determining the rationale for outsourcing innovation identifies the potential
benefits of outsourcing innovation.
The association between capability for determining innovation to be outsourced
and performance is asserted as:
P-P3 Performance is dependent on a firm’s capability for determining what
innovation should be outsourced and why it should be outsourced.
5.2.2.2 Deploying innovation to be outsourced
The process for deploying innovation to be outsourced is illustrated in Fig. 5.6.
It identifies that the determination of innovation activity that can, potentially, be
outsourced is dependent on a firm’s capability for determining where, to whom,
and how innovation is outsourced. If there is insufficient capability for doing so,
Figure 5.6: Process for deploying innovation to be outsourced
performance through innovation outsourcing is only achieved through one of two
courses of action. The firm can either invest to develop sufficient deployment
capability, or it can review the innovation activity that it is seeking to outsource
so that it matches its existing capabilities.
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The association between capability for deploying outsourced innovation and per-
formance is asserted as:
P-P4 Performance is dependent on the alignment of deployment capability,
(i.e., the determination of where, to whom, and how innovation is outsourced),
to the innovation activity being outsourced.
5.2.2.3 Managing outsourced innovation
The process for managing outsourced innovation is illustrated in Fig. 5.7. It iden-
Figure 5.7: Process for managing outsourced innovation
tifies that successfully outsourced innovation is dependent on a firm’s capability
for managing outsourced innovation. Insufficient capability leads to suboptimal
performance.
The association between capability for managing outsourced innovation and per-
formance is asserted as:
P-P5 Performance is dependent on a firm’s capability for the day-to-day man-
agement of outsourced innovation.
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5.2.3 Capabilities investment & development
The decision to invest in the development of capabilities for outsourcing inno-
vation is illustrated in Fig. 5.8. It identifies that the decision to outsource is
Figure 5.8: Process for investment decisions
dependent on there being sufficient existing capability to outsource innovation
activity. If there is not, the decision to outsource is dependent on the benefits
outweighing the additional investment required to enhance innovation outsourc-
ing capability. The benefits of outsourcing are identified by determining why
innovation should be outsourced. The costs are identified from the investment
necessary for developing additional capability for determining innovation to be
outsourced, deployment, and for managing outsourced innovation.
The association between capabilities investment decisions and performance is
asserted as:
P-P6 Performance is dependent on appropriate investment decisions to align
innovation outsourcing capabilities to the innovation activity being outsourced.
5.2.3.1 Portfolio approach
The process incorporates a portfolio approach to outsourcing innovation. The
adoption of a portfolio approach concerns consideration of a firm’s innovation
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activity as a whole. It obliges a firm to review the scope of its innovation activity,
define its innovation boundary, and allocate resources accordingly.
Determining the scope of a firm’s innovation activity involves identifying all
the innovation activity that a firm undertakes within the firm as well as outside it.
Consideration of the activity as a whole enables segmentation of the innovation
activity according to how significant it is to the firm against its capability rela-
tive to other organisations. In general, where the firm is more capable than other
organisations the innovation activity is undertaken within the firm and where
it is less capable it can potentially be outsourced. Consequently, a firm is able
to determine its innovation boundary by identifying what innovation activity it
should undertake within the firm and what should be outsourced. Consideration
of a firm’s innovation activity as a whole also enables it to identify the resources
that are currently used by the firm and available to it. Resources can then be
allocated appropriately according to whether the innovation activity is under-
taken within the firm or outsourced. In general, a portfolio approach offers the
following advantages (Cooper et al., 2001):
• Strategic alignment - ensuring innovation outsourcing efforts match the
needs of the firm’s overall strategy.
• Maximising value - ensuring the highest returns relative to investment.
• Balance - managing risk versus reward based on particular characteristics,
(e.g., type of innovation - incremental/radical).
The association between a portfolio approach and performance is asserted as:
P-P7 A portfolio approach to outsourcing innovation is positively associated
with performance.
5.2.3.2 Dynamic capabilities
The model encompasses a dynamic capabilities approach to outsourcing innova-
tion. Dynamic capabilities are a “firm’s ability to integrate, build, and reconfigure
internal and external competencies to address rapidly changing environments”
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(Teece et al., 1997). There is emphasis on the development of management ca-
pabilities and difficult-to-imitate combinations of organisational, functional and
technological skills (McIvor, 2005).
The model identifies specific operating routines through which a firm sys-
tematically generates and modifies its operating routines in pursuit of improved
effectiveness (Zollo and Winter, 2002). The continual identification, resourcing
and development of structures and procedures throughout the innovation out-
sourcing process of the model ensures that the firm’s capabilities are aligned to
the innovation activity being outsourced.
The association between dynamic capabilities and performance is asserted as:
P-P8 The continual identification, resourcing and development of capabilities
aligned to the innovation activity being outsourced is positively associated with
sustained performance.
5.2.4 Capabilities
The broader capabilities of what, why, where, to whom, and how innovation
is outsourced and managed day-to-day are further explored to identify specific
capabilities and their association with performance.
5.2.4.1 What activity can potentially be outsourced
The specific capabilities associated with the broader capability of what innovation
activity can potentially be outsourced are illustrated in Fig. 5.9 and detailed
below:
• Differentiation of core innovation activity from non-core innovation activity.
• Determining the appropriate stage of development at which particular in-
novations are outsourced.
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Figure 5.9: Influences on what activity can potentially be outsourced
Differentiation of core & non-core innovation activity: This concerns a
firm’s ability to differentiate its innovation activity according to the extent to
which it is related to the core capabilities of the firm. The theoretical underpin-
ning of this is the notion of core competencies, i.e., protecting those competencies
in which a firm outperforms its competitors and which are at the core of its strate-
gic position (Hamel and Prahalad, 1994).
Differentiation of innovation activity is not simply between core and non-
core activities; there exist levels of distinction between the two extremes (Giao
et al., 2008). Consequently, the granularity with which innovation activity is
differentiated and the accuracy with which it is identified as core or non-core
impacts the level of firm performance that can be achieved. The better a firm
can differentiate its core innovation activity from its non-core activity, the better
it is able to realise and maximise the benefits of outsourcing innovation activity
and minimise the risks of outsourcing core innovation activity. This is asserted
as:
P-C1 Performance is dependent on the effectiveness with which innovation ac-
tivities associated with core capabilities are differentiated from those associated
with non-core capabilities.
Determining the stage of development at which particular innovations
are outsourced: Innovation can be outsourced anywhere along the outsourcing
continuum, from raw ideas to market-ready ideas to market-ready products. The
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stage of development at which a particular innovation is appropriate for outsourc-
ing is a balance of risk & reach and speed & cost attributes that are determined
from a company’s internal and external (i.e., industry/market) factors (Nambisan
and Sawhney, 2007).
The capability to effectively determine the optimal stage along the outsourcing
continuum at which a particular innovation is outsourced provides improved firm
performance through resource optimisation. If innovations are outsourced early
along the outsourcing continuum, they may, for example, be subject to levels
of risk greater than the company is able to bear, and consequently, lower levels
of firm performance. Conversely, if innovations are outsourced late along the
outsourcing continuum, they may, for example, be subject to greater cost, and
consequently, lower levels of firm performance. This is asserted as:
P-C2 Performance is dependent on the effective determination of the optimal
stage along the innovation continuum at which a particular innovation is out-
sourced.
5.2.4.2 Why particular activity should be outsourced
The specific capability associated with the broader capability of why particular
innovation activity should be outsourced is illustrated in Fig. 5.10 and detailed
below:
• Clarity of rationale for outsourcing specific innovation activity.
Clarity of rationale for outsourcing specific innovation activity: This
refers to the reason why particular innovation activity is under consideration for
being outsourced. It is from this that the perceived benefits, (i.e., what the firm
expects by outsourcing the innovation activity), are derived. The theoretical
basis behind a firm’s rationale is the concept of utility. Utility theory asserts that
products or services are not procured for their own sake, but for their expected
benefits (Lancaster, 1971). Utility of innovation outsourcing is expressed as either
improving potential profits or reducing innovation costs.
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Figure 5.10: Influences on why innovation activity should be outsourced
A clear statement of utility is a key constituent of the decision to outsource
innovation activity. The decision to outsource innovation is encompassed by the
value concept. The value of innovation outsourcing, (i.e., improved firm perfor-
mance through innovation outsourcing), is determined by the utility of benefits
less the total costs of achieving the delivered benefits. Consequently, clear and
unambiguous statements of utility in terms of specific, measurable, attainable,
relevant and time-bound (Doran, 1981) factors contributes to improved firm per-
formance. This is asserted as:
P-C3 Performance is dependent on a firm’s ability to determine clear and un-
ambiguous rationales for outsourcing specific innovation activity.
5.2.4.3 Where innovation should be outsourced
The specific capability associated with the broader capability of where innovation
activity should be outsourced is illustrated in Fig. 5.11 and detailed below:
• Determining location choice of outsourced innovation.
Determining location choice: A firm’s choice for outsourcing innovation is
typically based on the potential benefits of the location. For example, Western
economy firms may outsource innovation activity to developing economies to take
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Figure 5.11: Influences on where innovation activity should be outsourced
advantage of lower innovation development costs. Similarly, firms based in devel-
oping economies may outsource innovation to Western economies to gain access
to technologies for improved profit margins.
The benefits of a particular location choice are only realisable if the firm has
the capability to manage the distances between itself and the choice of location for
the outsourced innovation activity. Distance refers not only to spatial distance
but also organisational, cultural, and professional distance (Grote and Taube,
2007). The closer the proximity of the outsourced location to the firm the simpler
it is to integrate external knowledge and realise the potential of improved firm
performance. This is asserted as:
P-C4 Performance is dependent on a firm’s ability to determine the level of
various proximities, (i.e., spatial, organisational, cultural, and professional), as-
sociated with supplier/partner location.
5.2.4.4 to Whom innovation should be outsourced
The specific capabilities associated with determining to whom innovation activity
should be outsourced are illustrated in Fig. 5.12 and detailed below:
• Determining the mode of outsourcing.
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• Developing a large and diverse pool of potential innovation outsourcing
providers.
• Development of a multi-criteria innovation outsourcing provider selection
framework.
• Determining length of relationship.
Figure 5.12: Influences on to whom innovation activity should be outsourced
Determining mode of outsourcing: Modes of outsourcing refer to the type
of relationship used by a firm for outsourcing its innovation. Examples include:
alliances, R&D contracts and technology licensing. Different innovation needs
require differing modes of innovation. A firm’s need is defined as a strategic
choice within a three-dimensional space whose axes are: scope of innovation;
impact on existing business strategy, and; need for customisation (Baloh et al.,
2008). The selection of an innovation outsourcing mode inappropriate to the
strategic needs of the firm may result in either the strategic aims of the firm not
being realised or resources being wasted. This is asserted as:
P-C5 Performance is dependent on the ability to align the mode of outsourced
innovation to the firm’s strategic needs.
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Determining potential innovation outsourcing providers: Differing in-
novation outsourcing needs require different types of outsourcing partner. For
example, outsourced innovation for raw ideas requires a different type of part-
ner to outsourced innovation for market-ready products. The greater and more
diverse the number of potential partners a firm has from which to make a selec-
tion the more likely it is to identify a partner appropriate to the nature of the
innovation. This is asserted as:
P-C6 Performance is moderated by the ability to develop and maintain a large
and diverse pool of potential innovation outsourcing partners/providers.
Determining innovation outsourcing provider: Selecting partners from a
large number of possible suppliers with various levels of capability and different
potentials is a complex multi-criteria decision-making problem with both qualita-
tive and quantitative factors. A comprehensive framework for selecting the most
suitable innovation outsourcing partner is essential to ensuring the objectives of
innovation outsourcing are achieved. This is asserted as:
P-C7 Performance is moderated by the ability to develop and use a compre-
hensive multi-criteria decision-making framework for selecting the most suitable
innovation outsourcing partner/provider.
Determining length of relationship: Determining the optimal lifespan of
an innovation outsourcing relationship is essential to its performance. The rela-
tionship between innovation outsourcing age and performance is U-shaped; per-
formance initially declines, reaches a low point and then improves again. Man-
agement inclinations to terminate relationships early must be suppressed. This
is asserted as:
P-C8 Performance is moderated by the ability to determine the optimal lifespan
of an innovation outsourcing relationship.
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5.2.4.5 How innovation should be outsourced
The specific capabilities associated with determining to whom innovation activity
should be outsourced are illustrated in Fig. 5.13 and detailed below:
• Determining the level and alignment of modularity.
• Determining the level of flexibility.
• Determining the level and balance of governance and control.
• Determining an appropriate organisational culture.
Figure 5.13: Influences on to how innovation activity is outsourced
Determining level of modularity: Greater modularity of products/services,
knowledge and organisational design is necessary to enable effective innovation
outsourcing. Complex systems, however, are not completely decomposable and
firms should not seek to design perfectly modular systems for fear of losing
meaning and control over the outsourced activity. Consequently, firm perfor-
mance is dependent on a firm’s ability to determine the appropriate level of
product/service, knowledge and organisational modularity for the outsourced in-
novation activity. This is asserted as:
P-C9a Performance is moderated by the ability to determine the appropriate
level of product/service architecture modularity.
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P-C9b Performance is moderated by the ability to determine the appropriate
level of knowledge architecture modularity.
P-C9c Performance is moderated by the ability to determine the appropriate
level of organisational design modularity.
P-C9d Performance is dependent by the ability to align product/service, knowl-
edge, and organisational modularity for the outsourced innovation activity.
Determining level of flexibility: Increased firm flexibility enables the real-
isation of improved performance through innovation outsourcing. Information
technology, (IT), usage within innovation outsourcing enhances firm flexibility by
reducing communication and transaction costs. Finance procedures appropriate
to innovation outsourcing enhances firm flexibility by addressing the associated
risks of uncertainty. Reviewing R&D employment intensity when starting, in-
creasing, decreasing, or stopping outsourcing enhances firm flexibility by ensuring
technical expertise is directed to where it is most needed. This is asserted as:
P-C10a Performance is dependent on the flexibility of information technology
structures.
P-C10b Performance is dependent on the flexibility of firm finance procedures.
P-C10c Performance is dependent on the flexibility of innovation employment
intensity.
Determining governance & control: The role of governance & control within
innovation outsourcing relationships is to protect a firm’s intellectual property,
(IP), whilst ensuring that innovation objectives are realised without inhibition.
This requires a balance of formal, (i.e., contractual), and informal, (i.e., non-
legal), mechanisms appropriate to the nature of the innovation being outsourced.
Effective governance & control requires both formal and informal mechanisms.
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However, a tendency towards formal mechanisms is appropriate for incremen-
tal innovation activity, whilst a tendency towards informal mechanisms is more
appropriate for more radical innovations. This is asserted as:
P-C11a Performance is dependent on the ability to develop and use formal
governance & control when outsourcing innovation.
P-C11b Performance is dependent on the ability to develop and use informal
governance & control when outsourcing innovation.
P-C11c Performance is dependent on an appropriate balance of formal and
informal governance & control for the innovation activity being outsourced.
Determining organisational culture: An effective organisational culture for
innovation outsourcing differs to that for traditional innovation. Furthermore,
differing outsourced innovation activity requires different subcultures. The lack
of an appropriate innovation outsourcing subculture constrains the absorptive
capacity of the firm, (i.e. the ability to integrate effectively innovation knowl-
edge acquired from outside the firm’s boundaries), and consequently innovation
outsourcing performance. This is asserted as:
P-C12 Performance through improved absorptive capacity is dependent on the
development and nurturing of subcultures appropriate to the innovation activity
outsourced.
5.2.4.6 How outsourced innovation is to be managed
The specific capabilities associated with determining how outsourced innovation
is to be managed are illustrated in Fig. 5.14 and detailed below:
• Managing projects.
• Managing knowledge.
• Managing learning.
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Figure 5.14: Influences on to how innovation activity is outsourced
Determining day-to-day management of outsourced innovation: This
concerns the spanning of firm boundaries when outsourcing innovation, and is
asserted as:
P-C13a Performance is moderated by the ability to manage innovation out-
sourcing through projects.
P-C13b Performance is dependent on the ability to understand what constitutes
knowledge and control its flow across boundaries.
P-C13c Performance is dependent on the ability to learn by combining new
architectural and component knowledge with prior knowledge.
5.3 Model visualisation
5.3.1 Reference model rich pictures
Rich pictures are developed of the literature worldview model which are to be
used as part of an organised process of enquiry and learning.
The starting point is a description of the activity system to be modelled,
i.e., the root definition. The root definition is developed using the SSM ‘PQR
formula’, (i.e., do P, by Q in order to help achieve R).
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5.3.2 Rich picture model development - SSM(p)
The grounded theory model identified in the previous chapter provides the con-
siderations for building a model of purposeful activity, (i.e., rich picture), for
investigating the outsourcing of innovation.
A logical model building process is used to build a ‘defensible’ purposeful
activity model. The process comprises: assembling the guidelines, naming the
purposeful action as a transformation, structuring activities according to their
dependency, adding monitoring and control activities, and checking the mutual
dependency of guidelines and model (Checkland, 2006).
5.3.2.1 Assembling guidelines
The concept underpinning the outsourcing of innovation by a firm is that it
involves the holistic consideration of innovation activity to, firstly, identify that
which is appropriate to be either complemented or substituted, and, subsequently,
implemented across firm boundaries supported by appropriate structures and
routines. The rationale is to improve the existing innovation performance of the
firm.
Initial consideration may lead one to view innovation outsourcing as an activ-
ity confined to a single function, R&D, and therefore, defined as a primary task.
Innovation outsourcing is a strategic decision and a concept which cuts across
departments including the legal and finance functions, consequently, it is defined
as issue-based.
These considerations provide the following definitions for PQR, the root def-
inition, CATWOE and E1, E2, E3 for outsourcing innovation.
PQR
• P - Outsource innovation.
• Q - by selecting innovation activity appropriate for being either comple-
mented or supplemented and implemented across firm boundaries.
• R - contribute to improving firm innovation performance.
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Root definition
• A generic firm-based system which outsources innovation by identifying in-
novation activity internal to the firm which is appropriate for being either
complemented or supplemented, and subsequently implemented across firm
boundaries, supported by appropriate firm structures and routines, to im-
prove existing firm innovation performance.
CATWOE
• C - Senior management in the firm.
• A - R&D professionals, (i.e., scientists and technologists), project managers
and R&D management support staff, (e.g., finance and legal professionals).
• T - Improving existing innovation performance through innovation out-
sourcing.
• W - A firm-based holistic view of innovation outsourcing derived from a
systematic review of academic literature.
• O - Senior management in the firm.
• E - External, internal and cognitive factors relevant to innovation outsourc-
ing set the environmental context. One or more of these factors may act
as stimuli for considering the outsourcing of innovation, (e.g., increasing
globalisation, increasing race for talent, declining productivity, openness).
E1, E2, E3
• E1 (Efficacy) - Existing internal innovation activity identified as being ap-
propriate for outsourcing being undertaken outside the firm’s boundaries
with appropriate firm support structures and routines.
• E2 (Efficiency) - Judgement by senior management in the firm that the
investment decisions for outsourcing innovation are worthwhile.
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• E3 (Effectiveness) - Improved firm innovation performance, using key per-
formance indicators, which can be directly attributed to the outsourcing of
innovation.
5.3.2.2 Purposeful action as transformation
The logical process of model building proceeds the assembling of guidelines, (i.e.,
PQR, CATWOE, etc.).
Starting with the transformation process, ‘T’, and worldview, ‘W’, the pur-
poseful action is named as a transformation. The purposeful action is to trans-
form existing innovation performance, through a holistic firm-based innovation
outsourcing process derived from the extant literature, to an improved innovation
performance.
The model is started with three entities: the entity to be transformed, the
transformation process, and the initial entity in the transformed state. The entity
to be transformed is ‘existing innovation performance’, the transforming process
is ‘innovation outsourcing’, and the entity in a transformed state is ‘improved
innovation performance’. Arrows are added to show the direction of the process
and the dependency of the entities.
The ‘innovation outsourcing’ transformation process is dependent on the envi-
ronmental context in which it operates. It is influenced and guided by one or more
factors external to the firm, internal to the firm and cognitive factors. The entity
displaying these environmental constraints is added to the model with arrows
displaying the dependency of the transformation process on the environmental
constraints.
The resulting initial innovation outsourcing activity model is displayed as Fig.
5.15 below.
5.3.2.3 Structuring activities
The cluster of activities relating to the transformation process are assembled.
The innovation outsourcing activity comprises two overlapping activities of selec-
tion and implementation which forms three sections of activity: selection only,
overlapping selection and implementation, and implementation only.
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Figure 5.15: Stage 1 - Innovation outsourcing activity model development
The selection only section comprises the activities of determining ‘what in-
novation should be outsourced’ and identifying ‘why innovation should be out-
sourced’. The overlapping selection and implementation section comprises the
activity ‘what innovation is to be outsourced’. The implementation only section
comprises the activity ’how outsourced innovation is managed’ day-to-day.
Arrows are added to show the dependency of the activities and the direction
of the process. Two arrows are added between the selection and implementation
activities. The first arrow leads from the selection only section to the selection
and implementation section. The second arrow leads from the selection and
implementation section to the implementation only section.
A bi-directional arrow is added between the ‘what innovation should be out-
sourced’ and ‘why innovation should be outsourced’ entities to display the dy-
namic nature of determining the innovation activity that should be outsourced.
A firm may start with identifying why innovation should be outsourced and then
determine the innovation activity that fits the criteria. Alternatively, firms may
identify the innovation activity that has the potential to be outsourced and in
conjunction identify the rationale for doing so.
The resulting stage in the development of the activity model is displayed in
Fig. 5.16.
The cluster of activities relating to the ‘what innovation is to be outsourced’
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Figure 5.16: Stage 2 - Innovation outsourcing activity model development
are assembled. The cluster comprises three activities: identifying ‘where innova-
tion should be outsourced’, identifying ‘to who innovation should be outsourced’,
and identifying ‘how innovation should be outsourced’.
Three bi-directional arrows are added, one between each of the three activities,
to display the dynamic and inter-dependent nature of the activities in identifying
what innovation can, in reality, be outsourced. For example, a firm can iden-
tify where and to whom it should outsource innovation, and then commit the
necessary resources to implement the firm structures and routines to support
its decision. Alternatively, a firm can identify the resources it has available to
commit to organisational change to support innovation outsourcing and then de-
termine where and to whom it should outsource to fulfil its innovation priorities
and objectives.
Organisational change for innovation outsourcing is a continual process of
fulfilment and improvement whilst there exist innovation activity that can poten-
tially be outsourced. An arrow is added leading from the activity ‘what innovation
is to be outsourced’ to itself displaying this continual process of organisational
change for innovation outsourcing.
The resulting stage in the development of the activity model is displayed in
Fig. 5.17.
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Figure 5.17: Stage 3 - Innovation outsourcing activity model development
5.3.2.4 Monitoring and control activities
The final stage in the development of the innovation outsourcing process overview
model is to add monitoring and control activities.
Activities are identified for: establishing the criteria for the efficacy, efficiency
and effectiveness of the innovation outsourcing transformation process; monitor-
ing the activities of the innovation outsourcing process against these criteria,
and; taking appropriate control action to ensure that that the objectives of the
transformation process are achieved.
Criteria for efficacy relates to whether the innovation outsourcing transforma-
tion process is working to produce an improvement in innovation performance.
Efficacy is dependent on identifying existing internal innovation activity that is
appropriate for outsourcing and ensuring that appropriate structures and rou-
tines are in place to support its outsourcing. Criteria for efficiency relates to
identifying whether the transformation is being achieved with the minimum use
of resources. Efficiency of the transformation process is a judgement by senior
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management in the firm that the investment decisions for outsourcing innovation
are worthwhile. Criteria for effectiveness relates to whether the transformation is
helping to achieve some longer term aim of the firm. Effectiveness of the trans-
formation process is determined by improved firm innovation performance, using
key performance indicators, which can be directly attributed to the outsourcing
of innovation
Arrows are added to the three monitoring and control activities to show the
direction of the process and the dependency of the entities. The final innovation
outsourcing process overview activity model is displayed in Fig. 5.18.
Figure 5.18: Final innovation outsourcing process overview activity model
5.3.2.5 Checking model against guidelines
Checking the final model against SSM guidelines is necessary to ensure that the
development process has yielded a ‘defensible’ model.
The final model is checked to ensure that each and every phrase in the root
definition leads to something in the model and that each and every activity in
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the model can be linked back to an element of the root definition or CATWOE.
A check is also made to ensure that the final model comprises only the minimum
but necessary activities. The final model comprises six key activities which fulfils
the 7 ± 2 guideline for the number of activities.
Each activity is checked for its dependency on another. Any activity with an
arrow leaving it, but none entering should be one that can be done immediately
because it does not have any dependency. An example of this is the two activities,
determining ‘what innovation should be outsourced’ and identifying ‘why inno-
vation should be outsourced’. The transformation process can start with either
of these activities independently of any other activity.
5.3.3 Rich picture model development - SSM(c)
The environmental constraints and each of the six key activities identified as part
of the final process modelled are further developed with constituent elements and
activities identified from the framework developed previously from the extant
literature.
5.3.3.1 What innovation should be outsourced
Three key activities are identified for determining what innovation should be
outsourced:
1. Analyse the firm’s innovation ecosystem to identify innovation activity that
can potentially be outsourced whilst retaining innovation activity associated
with the firm’s core competencies.
2. Analyse firm strategic factors to identify the position along the innovation
continuum, (i.e. from raw ideas to market-ready products) at which inno-
vation should be outsourced.
3. Analyse the scale and extent of all innovation that is potentially outsourced
to mitigate the risk of over-outsourcing.
The two activities, identifying the position along the innovation continuum at
which innovation should be outsourced and identifying the scale and extent of all
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innovation that is potentially outsourced is dependent on the first activity which
analyses the firm’s innovation ecosystem. Arrows are used to show dependency
and the direction of activity.
5.3.3.2 Why innovation should be outsourced
Determining why innovation should be outsourced involves a single activity,
analysing the rationale for outsourcing and classifying it as either minimising
innovation costs or maximising innovation profits.
5.3.3.3 Where innovation should be outsourced
There are four activities associated with where innovation should be outsourced:
1. Review location choices using a broad framework of criteria, e.g., govern-
ment policy, strength of legal regime, and access to innovation talent.
2. Review the total costs and benefits of potential onshore/offshore location
choices
3. Develop an offshoring strategy as a capability for managing innovation ac-
tivities offshore.
4. Develop a capability for managing innovation activities onshore.
The development of appropriate strategies for managing innovation either on-
shore, offshore or both is dependent on the outcome of the review of the relative
costs and benefits of potential location choices.
5.3.3.4 to Who innovation should be outsourced
Four activities are associated with to who innovation should be outsourced:
1. Identify mode of outsourcing by reviewing the strategic needs of the firm,
i.e., scope, impact and customisation.
2. Identify a list of potential providers.
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3. Select innovation outsourcing providers based on a comprehensive frame-
work of qualitative and quantitative criteria.
4. Define the length of relationship
Potential innovation outsourcing providers are matched to the mode of outsourc-
ing. The length of relationship is determined with consideration of both the mode
of outsourcing and the provider selected to whom innovation is to be outsourced,
5.3.3.5 How innovation should be outsourced
The activities associated with how innovation should be outsourced are:
1. Increase modularity of product/service architecture and the associated knowl-
edge and firm architecture whilst retaining alignment.
2. Identify and develop formal governance and control routines to mitigate the
strategic risks associated with the leakage of intellectual property.
3. Identify and develop informal governance and control routines to mitigate
the strategic risks associated with the leakage of intellectual property.
4. Use a framework to balance the use of formal and informal governance and
control routines appropriate to the innovation outsourced.
5. Develop an organisational culture which supports outsourcing innovation
and improves absorptive capacity.
Balancing the use of formal and informal governance and control routines is de-
pendent on their identification and development.
5.3.3.6 How outsourced innovation is managed
The activities associated with how innovation is managed day-to-day are:
1. Managing innovation outsourcing through projects across the firm’s physical
and knowledge boundaries.
2. Developing a capability for managing innovation outsourcing through projects.
3. Developing an integration capability to develop new knowledge.
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5.3.3.7 Environmental constraints
Environmental factors set the context for innovation outsourcing. One or more
of these factors may act as stimuli for considering the outsourcing of innovation.
external factors: These comprise: increasing globalisation; new economic paradigm;
increasing uncertainty; increasing race for talent; increasing external connections,
and; strengthening legal regimes.
internal factors: These comprise: small firm size; low research intensity; de-
clining productivity; value learning, and; financial factors.
cognitive factors: These comprise concepts relating to: openness; outsourcing
as a make/buy decision; external R&D as a complement/supplement; resourcing;
commitment, and adaptability.
5.4 Summary
This chapter has inductively developed a preliminary model for outsourcing in-
novation, comprising a set of propositions relating process and capabilities to
performance. It serves as a starting point for validating and improving theory
associated with outsourcing innovation.
Rich pictures have been developed of the preliminary model which are to be
used as part of an organised process of enquiry and learning.
———
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Chapter 6
Survey Design & Administration
This chapter addresses research objective 2(c), to ‘design and administer a sur-
vey to gather appropriate data with which to test the preliminary model’. It
develops a semi-structured interview survey protocol which is executed to elicit
primary research data. The data gathered is used within the next chapter to de-
ductively test and refine the preliminary generic holistic innovation outsourcing
model previously synthesised. An overview of this chapter is displayed in Fig.
6.1.
6.1 Purpose of survey
The purpose of the survey is to gather primary data for deductively testing the
preliminary generic holistic innovation outsourcing model that was inductively
formulated in the previous chapter.
The preliminary model has been synthesised from a large and disparate litera-
ture data set. It is described as propositions which correlate the overall innovation
outsourcing process and constituent capabilities to firm performance. The survey
is used to gather relevant data to explore whether the correlations described by
the propositions also exist in this different survey data set. If the correlations
exist in the survey data set the propositions are confirmed under the observed
circumstances. Where the correlations do not exist in the survey data set, there
arises opportunity to improve the propositions. An explanation of the anomaly
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Figure 6.1: Overview of survey protocol development and execution
is sought by reviewing the steps which form the inductive stage of model build-
ing. The deductive testing and refinement of the model is addressed in the next
chapter.
The survey data is used to explore propositions which relate to both the
process and capabilities aspects of the model:
Process propositions: These are propositions h-p1 to h-p8 which were for-
mulated and detailed in the previous chapter. The correlations described by the
propositions relate firm performance to: value; undertaking an ordered set of ac-
tivities; determining what innovation should be outsourced and why it should be
outsourced; the alignment of deployment capability to the innovation activity be-
ing outsourced; the day-to-day management of outsourced innovation; investment
decisions to align innovation outsourcing capabilities to the innovation activity
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being outsourced; undertaking a portfolio approach, and; the development of
dynamic capabilities.
Capabilities propositions: These are propositions h-c1 to h-c13c which were
formulated and detailed in the previous chapter. The correlations described
by the propositions relate firm performance to capabilities for: differentiating
core capabilities; determining the development stage at which innovation is out-
sourced; determining the rationale for outsourcing; determining the level of prox-
imities; determining the mode of outsourcing; developing a pool of potential
providers; provider selection; determining the lifespan of an outsourcing relation-
ship; determining the level and alignment of modularities; developing flexible firm
structures; the use and balance of formal and informal governance & control; de-
veloping and nurturing innovation subcultures; managing through projects; man-
aging knowledge, and; managing learning.
6.2 Survey selection
The selection of a survey research design is justified prior to consideration of the
various survey research methods to fulfil the aims of this stage of the research
study. A semi-structured interview survey method is chosen to gather and analyse
data to test and refine the preliminary innovation outsourcing model.
Research design: A survey design is selected because it is commonly used with
a deductive approach (Saunders et al., 2009). Surveys aim to provide a general
picture across a ‘population’ and, consequently, are an appropriate research design
for generating data with which to test the preliminary generic holistic model. The
use of a case study design, whilst enabling a real-world perspective, is deemed
inappropriate because it does not aim to cover a population and extract common
factors.
Survey methods: These include the use of questionnaires, observation, and in-
terviews. Questionnaires offer the advantage of enabling large amounts of data to
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be collected efficiently from a large population and analysed quantitatively. Ob-
servation methods involve the systematic observation, recording, analysing and
interpretation of behaviour. The data collected can be either qualitative using
participant observation or quantitative using structured observation. The use of
observation methods is most appropriate where data concerning behaviour is to
be collected and analysed. Whilst behavioural data may contribute context to the
holistic model, it is not the primary objective of this stage of the research study to
understand the behaviour behind the relationship between innovation outsourc-
ing capabilities and firm performance. Consequently, observation methods are
deemed inappropriate.
Interviews offer a flexible method for collecting various data including factual
information, circumstances, experiences, preferences, opinions, and reasoning.
Interview methods enable the collection of richer and higher quality data than
questionnaires, especially where the phenomena is complex. Interviews enable
ambiguities to be explained, misunderstandings of questions to be corrected, and
answers to be probed and clarified (Drever, 2003). Interviews also offer the ad-
vantage that they enable data to be continuously collected and analysed during
the deductive/inductive cycling process.
6.3 Overview of survey
The development of a survey concerns making appropriate decisions for the col-
lection and analysis of data. The decisions are required to be appropriate for
the objective of testing and refining the preliminary generic holistic model for
outsourcing innovation. In addition, due consideration is also required for the
credibility, transferability, dependability, and confirmability of the study.
6.3.1 A systematic approach
It is generally held that the better the preparation for a survey, the higher the
quality of the knowledge produced. In keeping with this opinion and to aid the
credibility of this study a seven stage approach is adapted from a framework
proposed by (Kvale and Brinkmann, 2009):
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1. Thematising - This concerns formulating the purpose of the interview in-
quiry. Clarification of what the interview is to achieve and why is under-
taken before commencing any interviews.
2. Designing - The design of the interview inquiry is planned taking in to
consideration all the stages of the inquiry prior to conducting interviews.
3. Interviewing - Interviews are conducted based on an interview protocol. A
reflective approach to the knowledge acquired is adopted. Attention is paid
to the interpersonal situation during the interview.
4. Transcribing - Preparation of the interview material for analysis.
5. Analysing - Determining the modes of analysis appropriate to the interview
material. These are dependent on the purpose of the interview and the
nature of the interview material.
6. Verifying - Ascertaining the credibility, transferability, dependability, and
confirmability of the interview findings.
7. Reporting - Effectively communicating the findings of the interview inquiry.
The ‘Designing’ stage is adapted to include the development of an interview sur-
vey instrument. The survey instrument is used to address the issue of how to
present the complexities of innovation outsourcing attributes within an interview
setting. The term ‘transcribing’, used for the stage where interview material is
prepared for analysis, is replaced with the term ‘preparation’. Typically, the term
‘transcribing’ is defined within the context of transforming the sound recording of
a verbal conversation in to a written textual account. The generic term ‘prepara-
tion’ better describes the process of preparing data for analysis where interviews
are not audio recorded. The decision not to audio record interviews is discussed
later on within this chapter.
How each of the above seven stages are addressed within this chapter and
study is outlined below:
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Purpose of survey: Thematising - The purpose of the data gathered from the
survey is to test and refine the preliminary generic holistic innovation outsourcing
model previously formulated. The model is described as propositions which cor-
relate the overall innovation outsourcing process, (h-p1 to h-p8), and constituent
capabilities, (h-c1 to h-c13c), to firm performance.
Overview of survey: Verifying - A structured seven stage approach, adapted
from a framework proposed by (Kvale and Brinkmann, 2009), is used as the foun-
dation for the survey. The structured approach aids the application of credibility
and dependability checks throughout the inquiry. Interviewer dependability and
credibility is also aided by the use of a rich picture interview protocol document.
Survey design: Designing - Semi-structured interviews are planned with ex-
perts who have extensive experience of outsourcing innovation across several dis-
parate industries. Consideration is provided to the time period over which the
interview inquiry is undertaken, the number of interviews and the selection of
interviewees. A rich picture interview protocol document is developed using soft
systems methodology to overcome issues associated with data fragmentation and
interview standardisation. An interview pilot is conducted to ensure that the
survey’s aims can be fulfilled.
Interview process: Interviewing - An interview process is adopted which com-
prises four parts: a preamble, the main body, a debriefing and post-interview.
Data preparation: Transcribing - The data collected during interviews was
in various formats, including: hand-written notes, comments, annotations & dia-
grams, digital photographs, and electronic e-mail documents. Preparation of the
raw data involved converting it to a uniform format of electronic word-processed
text using Microsoft Word. A uniform format enabled easier analysis by aiding
comparison and pattern searching.
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Analysing interview data: Analysing - The process, (h-p1 to h-p8), and ca-
pabilities, (h-c1 to h-c13c), propositions which comprise the preliminary generic
holistic innovation outsourcing model are analysed. Techniques of pattern match-
ing and explanation building are used for the analysis because they are partic-
ularly applicable to the deductive analysis of qualitative interview data (Yin,
2009).
Model testing & refinement (chapter 7): Reporting - The detailed out-
comes of the deductive testing and refinement of the innovation outsourcing model
are presented within chapter 7 of this thesis document. They are contextualised
within the purpose and philosophy of this study.
6.4 Designing
This concerns identifying the procedures and techniques for conducting the overall
interview inquiry.
6.4.1 Semi-structured interviews
A semi-structured interview technique is used for the deductive stage of this study
as it is the most appropriate technique for addressing the exploratory and explana-
tory nature of the research question and objective. Semi-structured interviews
are used to explore how well the model is aligned to real-world practices and pro-
cesses for outsourcing innovation, whether they confirm or contradict the model,
i.e., ‘find out what is happening and seek new insights’ (Robson, 2002). A semi-
structured interview technique is also used so that the innovation outsourcing
framework can be informed whilst allowing the capture of meanings that inter-
viewees attach to issues and situations in context (Easterby-Smith et al., 2002).
It enables the opportunity to probe answers where it is required of interviewees
to explain or build on their responses (Saunders et al., 2009).
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6.4.2 Time period
The period of time over which the interview inquiry is conducted was borne in
mind when developing the overview of the design.
Nonlinear process: Whilst, the overview of the design is presented above as a
linear sequence of stages, it is appreciated that, in practice, the interview inquiry
may require earlier stages to be revisited to clarify, refine or extend understand-
ings of particular innovation outsourcing themes. An interview inquiry is often
characterised as a back and forth process (Kvale and Brinkmann, 2009). The
reflective nature of the back and forth process also aids credibility of the study.
Getting wiser: The use of theory-building and interview inquiries involves a
continuous process of learning throughout this study. In line with the partially
exploratory nature of this study, it is possible that interviewees may provide new
and unexpected insights which require previous inquiry stages to be revisited. It
is expected that interviewing quality will continually improve as more is learnt
about the complexities and nuances of innovation outsourcing.
Time and resources: Sufficient time and resources for undertaking the inter-
view inquiry were allocated. A period of nine months was judged appropriate
for completing the seven stages of the inquiry. A significant period of the time
was allocated to thematising, design, gaining access to appropriate interviewees,
and analysing. Only a short period of time was allocated to the interviewing of
subjects.
Notebook: To aid the credibility, dependability, and confirmability of the study,
a notebook was used specifically and only for the interview inquiry over the nine
month period. In the notebook was noted: themes and how their understanding
changed; interview notes, and; reflections on individual interviews.
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6.4.3 Sampling
Sampling concerns the methods for how interviewees are selected and the number
of interviews conducted. Whilst its use is emphasised in quantitative studies, its
use is important in qualitative studies to aid credibility, transferability, depend-
ability, and confirmability.
Number of interviews: The number of interviews required for a study is as
many as are required to find out what is needed to know. Especially in qualitative
studies, (in general, although it is dependent on the purpose of the study), it is
incorrect to assume that the quality of a study is improved with the number of
interviews. The limits of identifying the number of interviews required for this
interview inquiry are defined by this study’s aim and objectives, and the available
time and resources.
The aim of this study is to develop a generic holistic approach by which firms
can successfully outsource innovation. The lower limit of the number of interviews
required is defined by the need to, firstly, address the generic nature of this study’s
aim and, secondly, to ensure coverage of the complete innovation outsourcing
process. The upper limit is defined by the time and resources available and the
law of diminishing returns. If the number of interviews is too large there may
be insufficient time to undertake detailed penetrating analysis of the interviews.
There is also a certain point beyond which conducting further interviews will
yield less and less new knowledge (Kvale and Brinkmann, 2009).
Taking in to consideration the above, the eventual number of interviews con-
ducted to fulfil the aims of this study and interview inquiry was eight. The final
number of interviews to be conducted was not defined beforehand. An initial
rough estimate of 10±5 interviews was anticipated, however, suitable intervie-
wees were continually identified and interviews continually conducted until, at
least, the aims of the inquiry were fulfilled. The focus of sampling was directed
primarily towards the selection of interviewees.
Selection of interviewees: The credibility and dependability of this study
is influenced significantly by the ‘quality’ of subjects selected to be interviewed.
Whilst it is important to ensure that the questions being asked in an interview
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inquiry are appropriate to address the objectives of the study, it is, ultimately, the
responses which give rise to new insights. Consequently, especial consideration
was provided to the selection of subjects to be interviewed.
Innovation outsourcing is not a general everyday concept which is familiar to
all, it requires specialist knowledge. The population of potential subjects is de-
fined by all those who have a familiarity with the concept. It is not appropriate to
the aims of this study to use a representative sample using probability sampling,
i.e., random selection. An opportunistic, snowballing sampling method was used
to select a non-probability sample, i.e., some subjects within the population are
more likely to be selected than others.
The criteria for the sampling frame are defined to fulfil the aim of this study,
(i.e., to develop a generic holistic approach by which firms can successfully out-
source innovation), and to aid the credibility and dependability of the interview
inquiry. Interview subjects were selected based on their prior understanding of
innovation outsourcing, their depth of experience within the domain, and their
breadth of experience in working with numerous companies in various industry
sectors.
Initially, potential interview subjects that fulfilled the above criteria and were
known to the researcher or who had been suggested by colleagues were contacted.
These potential interview subjects were then asked to suggest other potential
interviewees.
6.4.4 Interview protocol:
An interview protocol is used to address two main concerns which impact the
credibility, transferability and dependability of data collected. The concerns are
particularly pertinent due to the complex and cross-discipline nature of the inno-
vation outsourcing phenomenon. Firstly, a criticism that is sometimes made of
frameworks that are inductively derived is that the process of categorising and
coding data tends to fragment the data. This raises the concern that this may
lead to a lack of understanding amongst interview participants of the continuity,
dynamic and temporal nature of the innovation outsourcing process. Secondly,
the lack of standardisation within interviews raises concerns of possible interview
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bias where other researchers may not elicit the same data (Easterby-Smith et al.,
2008).
An interview protocol is used to promote uniformity of understanding amongst
interviewees and address concerns of the credibility, transferability and depend-
ability of data collected. A key constituent of the interview protocol is an inter-
view research instrument, developed using soft systems methodology (Checkland,
2006), to reflect the inductively-derived framework as rich pictures. The inter-
view research instrument is detailed in Appendix A. The use of soft systems
methodology to develop rich pictures reflects the systems theory approach in de-
veloping the framework. The use of rich pictures enabled the complex nature
of innovation outsourcing constructs and the dynamic nature of the innovation
outsourcing process to be better communicated during interviews. The interview
research instrument also enabled the ease of note taking, data categorisation and
constant comparison.
6.4.5 Interview pilot
Despite all the design and preparation for an interview, it is only when an inter-
view is conducted that it is possible to know whether it will work in practice. A
pilot was employed to enable a trial run of the interview under realistic conditions
and to induce confidence through the experience of conducting the interview. It
was also undertaken to provide feedback on the interview protocol and to ensure,
as far as possible, that it met its primary purpose of addressing the interview
inquiry.
6.5 Development of interview survey instrument
Innovation outsourcing is an intrinsically complex multi-faceted real-world phe-
nomenon. The challenge arises of how to elicit and capture as much detailed,
rich and nuanced information that effectively addresses the purpose of the in-
quiry within the time constraints of an interview session. The use of an interview
instrument, (e.g., schedule or guide), can aid the interview process by including
main questions, prompts and probes. Typically, an interview schedule is used for
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structured interviews and an interview guide for unstructured or less-structured
interviews.
The semi-structured nature of this interview inquiry suggests the adoption
of an interview guide. The adoption of the type of interview instrument for a
semi-structured interview is guided by the purpose of the deductive stage of this
study. Testing the a´ priori generic holistic model of innovation outsourcing en-
tails identifying both correlations and anomalies between innovation outsourcing
attributes and firm performance outcomes. The lesser structure of an interview
guide may aid the identification of anomalies but risks not being able to confirm
all correlations. In contrast, the greater structure of an interview schedule may
confirm all correlations, but risks not being able to identify anomalies between
innovation outsourcing attributes and firm performance outcomes.
The crucial characteristic of any interview instrument adopted is that it must
enable how interview participants view innovation outsourcing to be gleaned and
that there is flexibility in how the interview is conducted (Bryman and Bell, 2011).
The adoption of an interview survey instrument using rich pictures to present
the complexity of innovation outsourcing attributes addresses the disadvantages
associated with using either an interview schedule or guide in semi-structured
interviews.
The structured development of the rich pictures that form the main section
of the interview survey document are detailed below.
Three key activities are identified for determining what innovation should be
outsourced:
6.5.1 The survey document
The rich pictures are operationalised as a 30 page survey document, (Appendix
A), to address the objectives of the research. The structure of the document is
detailed below.
6.5.1.1 Document structure
The interview survey document is to be provided to participants ahead of the
interview to strengthen the dependability of the study. Particular attention is
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paid to both the structure and aesthetics of the document to reflect good interview
practice and portray credibility. The language used is clear, comprehensible and
relevant to interview participants. The constituent elements of the document are
outlined below.
front cover: The front cover is designed to create a positive first impression.
The strong use of colour and graphics is used to improve the aesthetic appeal
and portray a ‘professional’ document. There are clear simple titles identifying
the documents context, i.e., innovation outsourcing, and the document’s purpose,
i.e., a management capability survey instrument. Cranfield University logos are
to be used to portray the credibility and integrity of the study.
contents page: The contents page provides at a glance an overview of the
document. The document comprises three sections: introduction, business infor-
mation, and the survey body.
introduction: This section clearly displays the purpose of the document as a
survey instrument to help identify how firms outsource innovation. The definition
of the term ‘innovation outsourcing’ is stated to ensure that it is interpreted in
the same manner by all participants. The context of the study is provided by
explaining its significance to the firm. A clear description is provided of how the
document is to be used.
business information: This section is designed to collect contact information,
such as the: participant’s name, company name, industry sector, job title and
description, address and telephone number and email address. This information
is collected because it is useful for contextualising participant answers.
innovation outsourcing reference model: The survey body comprises nine
subsections corresponding to rich pictures portraying elements of the a´ priori
generic holistic model for outsourcing innovation: Innovation outsourcing process
overview; Environmental constraints; What should be outsourced; Why it should
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be outsourced; What is to be outsourced; Where it should be outsourced; to Who
should it be outsourced; How it should be outsourced, and; How is it managed.
The order of subsections is structured to enable interview questions to flow
reasonably well during the interview, however, the document is sufficiently flexible
to allow a focus on any particular aspect. Each subsection commences with a brief
description of the associated rich pictures and, typically, a simple question, e.g.,
what approach does your firm take when outsourcing innovation?
6.5.1.2 Interview document shredding
A colleague who was sympathetic to the research study was asked to ‘shred’ the
document, i.e., review it for faults or improvement relating to appearance, layout,
and content. They were provided with a colour printed, bound paper copy and
asked to imagine and comment on how a potential interviewee would react. The
critical feedback received is outlined below. The criticisms were met and the
document altered where possible.
appearance: At first glance, a fairly professional-looking document. Good
use of graphics and colour scheme. Good use of white space, doesn’t look too
cramped. Large clear text. The document has too many pages.
layout: The document is easy to follow with a logical order. Good use of
headings. The figures don’t have page numbers.
content: Clear simple descriptions preceding each picture. Use of rich pictures
very helpful in understanding the context of the questions. Perhaps, some of the
rich pictures are too detailed.
6.6 Interviewing
This section details how the interviews for this study were conducted.
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6.6.1 Approaching potential interviewees
The first step when undertaking an interview after a potential participant has
been identified is to establish personal contact. This was undertaken via e-mail.
E-mails offer the advantage of putting in writing the details of the request which is
then delivered instantaneously. The recipient is then able to consider the request
in their own time and respond accordingly.
The e-mail stated: who I was and what my interest was in contacting them;
why I was contacting the person in particular, what I was seeking from them,
and; a guarantee of confidentiality and a promise of feedback. The e-mail also
encouraged further questions and provided a telephone number.
A three page document summarising the background and objectives of the
study was attached to the e-mail. The aim of the document was twofold. Firstly,
to instil confidence in the potential interviewee by displaying that significant work
had already been done in the study and that significant preparation had been done
prior to contacting them. This displayed to the recipient of the e-mail that their
time and input was valued. Secondly, provision of the summary document at an
early stage ensured that potential interviewees understood the nature, degree of
complexity and scope of the subject under consideration ahead of any interview.
This also gave the potential participants time to consider how their firm operated
so that detailed and nuanced answers could be provided, thus strengthening the
credibility and dependability of the study.
If a response to the e-mail was received displaying a positive interest, regular
contact was maintained with the potential interviewee to identify a scheduled
time and place for the interview. Any questions regarding the study or the
interview were encouraged and appropriate answers provided. If a copy of the
interview document was explicitly requested, it was provided for the same reasons
that the summary document was provided, i.e., to strengthen the credibility and
dependability of the study. It was not provided with the original e-mail to prevent
overloading the recipient with a lot of information all at once.
If a negative response was received, the original recipient was thanked for their
time. When a negative response was received because the recipient did not feel
that they were suitably qualified to answer questions , others were recommended
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within their organisation that were better suited to the study. This displayed
that the summary document attached to the original e-mail was effective in both
instilling confidence in the study and communicating its needs.
If a response was not forthcoming after a two week period a reminder e-mail
was sent. If a response was not forthcoming after the reminder, it was assumed
that the potential interviewee was either unable or unwilling to participate and
no further contact was made. Rich and detailed information elicited from an
interview setting is dependent on a willing and able participant.
6.6.2 Interview preparation
Prior preparation and planning is essential for obtaining the most from an inter-
view. In particular, consideration was given to demonstrating credibility to obtain
the confidence of interviewees so that they are more willing to share information.
Display of knowledge: It is self-evident that it is a requirement for a well-
conducted interview to be knowledgeable about the research domain. It is also
necessary to be knowledgeable about the organisational context in which the
interview is to take place. Prior to the interview, the organisation to which the
interviewee was researched online, in particular, their research and innovation
strategy. Knowledge relating to the organisation was shared with the interviewee
to gain credibility and the confidence of the interviewee.
Location: Where an interview is conducted can influence the data that is col-
lected. The offer of travelling to the interviewee’s place of work was always made
for three reasons. Firstly, as a matter of courtesy and recognition that the partic-
ipant is giving up their time to assist with the study. Secondly, the interviewee is
likely to feel more comfortable in their own environment and, therefore, be more
willing to share information. It also makes it easier for them to have at hand any
information that they may wish to share. Finally, conducting the interview at the
participants place of work contextualises interview responses to the environment
in which innovation outsourcing decisions are made. Interviews were, typically,
held in a quiet meeting room at the interviewee’s place of work.
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Presentation: An interviewer’s appearance and demeanour can affect an in-
terviewee’s perception of their credibility and, consequently, interview responses.
To ensure that the interviewer’s credibility wasn’t adversely affected, in keep-
ing with the environment in which the interviews were typically conducted, the
interviewer was well-groomed and in formal business attire. A professional but
friendly demeanour was adopted.
Logistics: Arriving for the interview in good time further demonstrates credi-
bility to the interviewee. Apart from being courteous, it portrays a professional
attitude and displays to the interviewer that you understand that their time is
valuable. Material for recording notes, i.e., a bound notebook and pen was taken
to the interview as well as printed and bound paper copies of the interview doc-
ument, previously supplied as electronic copies via e-mail to the interviewee.
Recording interviews: After consultation with both the colleague who under-
took the ‘shredding’ exercise and the pilot interviewee, a decision was made not to
audio record the interviews. The feedback was that the recording of an interview
was unnecessary because the interview document provided sufficient context for
recording the content of responses. It was not the aim of the interview inquiry
to analyse meaning or language. It was also advised that responses may be less
candid if the interview was being recorded and that the recording equipment and
its operation may be a distraction.
A judgement was made that the advantage of interviewee candidness and spon-
taneity, especially within the context of innovation outsourcing where decisions
relating to innovation selection and development where organisational politics
may be an issue, was of greater benefit to the study than that offered by audio
recording.
6.6.3 The interview process
Each interview comprised four parts: a preamble, the main body, a debriefing,
and post-interview.
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6.6.3.1 Preamble
The first few minutes of an interview are decisive. It is important to create an
immediate connection with the interviewee. This was achieved by being at ease
and clear about what was needed to know, listening carefully, being attentive,
and displaying an interest.
The interviewee was provided with paper copies of two documents: the three
page document summarising the background and objectives of the study that was
attached to the original e-mail when requesting a meeting, and; a colour printed
and bound copy of the full interview document. The researcher also had paper
copies of the two documents. The documents were briefly explained.
The interview was introduced with a preamble which briefly described the
purpose of the interview and clarified the term ‘innovation outsourcing’. The
interviewee was informed that written notes would be made during the course
of the interview and that these would be recorded directly on to the interview
document. The interviewee was asked whether they had a business card to save
time completing the ‘business information’ section of the interview document.
Often, a business card was provided after the interview. The interviewee was
always asked to provide a brief description of their current role and background.
The participant was asked if there were any questions before the interview
started.
6.6.3.2 Interview body
Typically, an interview commenced with asking the interviewee to review figure
1a within the interview document, followed by the question ‘what approach does
your firm take when outsourcing innovation’? Further questions were dependent
on individual responses and the direction of the interview in relation to the overall
innovation outsourcing process.
Interview notes were recorded by both the researcher and interviewee. Notes
were taken in various and often several ways during a single interview session.
Typically, notes were recorded by the researcher on either the main interview
document or a notebook dedicated to recording interview responses. Interview
responses recorded in the notebook were always linked to a page number of the
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main interview document, and a rich picture where appropriate. Notes relating
to responses were always recorded in full sight of the interviewee, enabling contin-
uous checks to be made, to ensure that only what was meant by the interviewee
was being recorded. Sometimes, an interviewee would make comments and an-
notations on their copy of the summary document. Where, this was the case, the
summary document or a copy was retained by the interviewer. Sometimes, an in-
terviewee would make annotations on the researcher’s copy of the main interview
document. Rarely, an interviewee made annotations on their copy of the main
interview document. Where this was the case a copy of the annotated pages was
made after the interview and the interview document returned to the interviewee.
On several occasions, diagrams relating to the overall process model were drawn
on a whiteboard by the interviewee. These were recorded within the researcher’s
notebook after the interview and where possible a photograph of the diagram was
taken using a digital camera.
This approach taken to record interviews, using a continuous reflective ap-
proach to ensure that what was recorded was what was meant strengthens the
credibility and dependability of the study. Care was taken to maintain distance
within the interview by understanding the responses and not evaluating them.
6.6.3.3 Debriefing
The interview was concluded with the statement ‘I have no further questions’,
and asking the interviewee whether they had anything further to add. If not,
they were asked if there was anything else that they wanted to ask. Finally, the
interviewee was thanked for their time. Depending on the enthusiasm displayed
by the interviewee, they were also asked if it was agreeable to contact them should
any clarification be needed to their responses.
6.6.3.4 Post-interview
After the interview notes were made about the context of the interview, especially
concerning how the interview went. This included comments regarding whether
the interviewee was cooperative, helpful, talkative. Comments were also made
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concerning the working environment where the interview took place, whether it
was dynamic, busy or subdued.
An e-mail thanking the interviewee for their assistance and time was always
made as soon as possible after the interview but always within two days. Interview
data was prepared for analysis as soon as possible after the interview whilst it
was still ‘fresh in the mind’ of the interviewer. Where possible, this was always
done prior to the next interview.
If any points requiring clarification arose during preparation of interview data,
and depending on the enthusiasm and cooperation displayed by the interviewee,
an e-mail was sent to the interviewee requesting explanation. This was often done
within the same e-mail thanking the interviewee.
6.6.4 Pilot Interview
Despite all the preparation for an interview it is not until it is conducted that
one knows how well it will work in practice. Piloting is a trial run under realistic
conditions. It enables feedback from the interviewee of their interpretation and
reaction to both the interview document and questioning.
The pilot interview was conducted with a participant from the sampling frame
for the interviews. The interviewee was a professional knowledge manager with
over 20 years experience of outsourcing relationships with several small and large
organisations in various industries including engineering, technology and phar-
maceutical. They had prior understanding of innovation outsourcing, a depth of
experience within the domain, and a breadth of experience in working with numer-
ous companies in various industry sectors. Beyond these criteria, the participant
was selected due to their availability during the period that the pilot was sched-
uled. It was understood that the participant could not participate any further
with the study beyond the pilot. Whilst this reduced the number of interviewees
for the remaining interviews, it was deemed advantageous for strengthening the
credibility and dependability of the study.
The interview was conducted as the interview process described above. If
there was a difficult point, a note was made but the interview wasn’t stopped to
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discuss it. After the interview, general reactions and specific issues concerning
the interview were invited.
6.6.5 Interviews
Interviews were conducted with eight senior executives and professionals with
a combined total of over 150 years experience in innovation outsourcing. Due
to the nature of the domain, almost all were educated to doctorate-level and
many had additional management qualifications. Their experience related to
numerous organisations in several industry sectors. The firms ranged in size,
from small to medium enterprises (SMEs) with a turnover of less than £20m to
global conglomerates with £multi-billion turnovers.
The interviews were conducted, where possible, at the interviewee’s place
of work according to the interview process described above. Interviews ranged
in duration from between 20 minutes to 2 hours, with the majority of interviews
lasting approximately one hour. The areas of the model covered and the pace with
which they were covered during interviews varied according to the interests and
experiences of individual interviewees. For example, some interviewees considered
the model from an overall process perspective, whilst others focused on the details
of particular aspects of the model.
A brief profile of each of the interviewees and the duration of each interview
is provided below.
Interviewee ref. 01-hrkt-aero: Head of research and knowledge transfer with
over 23 years experience of innovation outsourcing primarily within the aerospace
and defence industry sectors. Duration of intervew: one hour.
Interviewee ref. 02-pd-fmcg: Programme director with over 10 years ex-
perience of innovation outsourcing within the luxury goods and fmcg industry
sectors. Duration of intervew: one hour.
Interviewee ref. 03-d-metl: Director with over 20 years experience of out-
sourcing innovation in the global metals industry. Duration of intervew: twenty
minutes.
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Interviewee ref. 04-md-manu: Managing director with over 20 years expe-
rience of global innovation outsourcing in the manufacturing sector. Duration of
intervew: one hour and ten minutes.
Interviewee ref. 05-src-manu: Senior research consultant with over 25 years
experience in the manufacturing sector. Previously held board level and director
level positions and has extensive innovation outsourcing experience. Duration of
intervew: one hour and fifteen minutes .
Interviewee ref. 06-sopc-vari: Senior organisational performance improve-
ment consultant with over 30 years experience in several varied sectors including
the automotive, aerospace and steel industries. Duration of intervew: one hour
and thirty minutes.
Interviewee ref. 07-peng-tech: Project engineer with over 15 years experi-
ence in managing collaborative technology research programmes in several varied
sectors including the automotive, aerospace and defence industries. Duration of
intervew: two hours.
Interviewee ref. 08-cons-tech: Consultant with less than 5 years experience
of working on collaborative technology research programmes within the automo-
tive industry sector. Duration of intervew: one hour.
6.7 Preparation
The qualitative data collected during interviews was in various formats. These
included hand-written notes, comments, annotations and diagrams on various
documents: the three page document summarising the background and objectives
of the study; the 30 page rich picture survey instrument; the researcher’s interview
notebook. Qualitative data was also captured as digital photographs and as
electronic e-mail documents.
Preparation involves the conversion of qualitative data collected during inter-
views in to a uniform format of electronic word-processed text using Microsoft
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Word. A uniform format enables easier analysis by aiding comparison and pattern
searching.
Each interview is saved as separate word-processed file. The filename used
maintains confidentiality and preserves anonymity whilst being easily recognis-
able by the researcher (Saunders et al., 2009). The format of the filename used
is: two character interview number, hyphen, four character job role, hyphen,
four character ,main industry sector. For example, ‘01-hrkt-aero’ relates to inter-
view one conducted with the head of research & knowledge transfer concerning
innovation outsourcing in the aerospace industry sector.
To maintain context, the data is converted in strict order of the interview
conversation. Whilst the rich picture interview survey document is structured
to enable interview questions to flow logically through the process, the interview
was flexible to allow focus on any aspect the interviewee wished. Each note or
comment is linked to a page number and rich picture diagram within the rich
picture interview survey document.
The data collected for each interview session was also evaluated for the cover-
age of propositions. To fulfil the generic and holistic aims of the study complete
coverage of the propositions are required with at least two different industry sec-
tors. Interviews were continued using snowball sampling at least until sufficient
data was collected to fulfil the aims of this stage of the study.
6.8 Analysing
Subsequent to preparation, interview data is analysed to explore whether the
correlations between innovation outsourcing attributes and firm performance out-
comes identified in the inductive stage also exist here.
6.8.1 Analytical procedures
Qualitative data is diverse in nature, consequently, there are no standard pro-
cedures for analysis (Saunders et al., 2009). Subject matter knowledge often
carries more weight than the application of specific analytical techniques (Kvale
and Brinkmann, 2009).
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A common mode of analysis for interview data is bricolage which refers to
putting something together using whatever tools are at hand (Kvale and Brinkmann,
2009). Typically, the researcher reviews the interview material, highlighting inter-
esting parts, and uses metaphors, connections, and structures to capture meaning.
A similar approach to generate meaning is the use of ad hoc techniques
proposed by (Miles and Huberman, 1994). These techniques include, for ex-
ample: identifying themes; seeing plausibility; clustering; metaphors; counting;
contrasts/comparisons; partitioning variables; subsuming particulars under the
general; factoring; noting relations between variables; finding intervening vari-
ables; building a logical chain of evidence, and; making conceptual/theoretical
coherence.
Two techniques that are particularly applicable to the deductive analysis of
qualitative interview data are pattern matching and explanation building (Yin,
2009). The use of these techniques is dependent on devising theoretical propo-
sitions prior to collecting data. Consequently, they are aligned with and sit
comfortably with the theory building approach proposed by (Christensen, 2006)
and used within this study.
6.8.1.1 Pattern matching
Pattern matching involves testing the adequacy of the a´ priori innovation out-
sourcing model developed in the preceding inductive theory-building stage. This
is undertaken by checking whether the interview data matches the previously for-
mulated propositions that make up the model. Where the interview data matches
a proposition it is confirmed and an explanation has been found where any threats
to the credibility of conclusions can be discounted (Saunders et al., 2009). There
are two variations to pattern matching described by (Yin, 2009).
• Dependent variables - This is where the likely outcome arises from another
independent variable. If the predicted outcome is found in the interview
data, then the theoretical explanation is appropriate to the findings. If a
different outcome to the one predicted is found in the interview data an
alternative explanation needs to be found.
223
6.9 Summary
• Independent variables - This is where a number of alternative explanations
are formulated, using variables independent of each other, to explain an
outcome. Only one of the explanations may be valid. Where one explana-
tion with the predicted outcome is found in the interview data, then this
is regarded as the explanation. Consequently, the other explanations are
discarded.
6.8.1.2 Explanation building
Explanation building is an iterative pattern matching technique which builds an
explanation while collecting and analysing data. At first glance, it appears to
be similar to a grounded theory (Glaser and Strauss, 1967) approach. Expla-
nation building deductively tests theoretical propositions to build explanations
whilst grounded theory inductively develops propositions to explore theory. The
technique comprises six stages:
• Development of a theoretically based proposition.
• Collection of data and comparison with the proposition.
• Amendment of proposition in the light of comparison with data.
• Further data collection which is compared to the revised proposition.
• Amendment of revised proposition in light of findings from latest iteration.
• Iterations are continued until a satisfactory explanation is reached.
To fulfil the exploratory, descriptive and explanatory aim and objectives of this
study, a combination of pattern matching and explanation building techniques
are used to analyse the interview data collected.
6.9 Summary
This chapter has adopted a step-wise and structured approach to developing and
executing a survey inquiry to gather primary data. The data is used in the next
chapter to deductively test and refine the preliminary generic holistic innovation
outsourcing model previously synthesised.
224
Chapter 7
Model Validation, Refinement &
Discussion
This chapter addresses research objective 2(d), to ‘analyse the results of the
survey to deductively validate & refine the model’. An overview of the chapter is
displayed in Fig. 7.1.
Figure 7.1: Overview of development of innovation outsourcing model
The outcomes of a process of analysis are presented as findings to describe
how firms can successfully outsource innovation, fulfilling the aim of this study.
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7.1 Purpose of validation & testing
The purpose of validating and refining the model for innovation outsourcing is to
identify and continually improve how firms can successfully outsource innovation.
It represents the final stage of a two stage process for building descriptive theory
relating to the phenomenon of innovation outsourcing. This is illustrated in Fig.
7.2.
Figure 7.2: Deductive testing & refinement of innovation outsourcing model
The innovation outsourcing process and capabilities propositions that com-
prise the generic holistic innovation outsourcing model are tested by identifying
whether the correlations that they describe also exist in the interview survey data
set.
If the correlations exist in the survey data set the propositions are confirmed
under the observed circumstances. Where the correlations do not exist in the
survey data set, an explanation is sought by reviewing the steps which form
the inductive stage of model building. The propositions are refined to reflect
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the explanation and tested again. The model is continuously developed through
successive cycles of explanation and testing.
7.2 Overview of data analysis
Semi-structured interviews were conducted with eight senior executives and pro-
fessionals, utilising an interview protocol. The qualitative data collected were
prepared for analysis by conversion to a uniform format.
The prepared interview data is used to test the preliminary holistic innovation
outsourcing model. This is undertaken by exploring whether the data confirms
or contrasts with the correlations between innovation outsourcing attributes and
firm performance outcomes, (i.e., process and capability propositions, p-p1 to
p-p8 and p-c1 to p-c13c), which constitute the preliminary holistic innovation
outsourcing model.
The interview data is compared with the propositions through a process
of pattern-matching and explanation building to validate propositions and ex-
plain anomalies. A validated overall innovation outsourcing model addresses this
study’s research aim of developing a generic holistic approach by which firms can
successfully outsource innovation
7.3 Presentation of results
Communicating the outcomes of studies is not a matter of simply re-presenting
what was done and found. Such studies tend to be both boring and tedious to
read (Kvale and Brinkmann, 2009). Well communicated outcomes are the result
of detail that is contextualised within the frame of the purpose and philosophy
of the study.
The purpose of this study is to facilitate organisational capability for managing
the outsourcing of innovation by addressing the primary research question, ‘how
can firms successfully outsource innovation’? This is achieved by developing,
testing and refining a capabilities process model which forms a generic holistic
approach by which firms can successfully outsource innovation.
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In doing so, a critical realist philosophical stance is adopted in keeping with
the real-world nature of innovation outsourcing as a management discipline. It
is within this context that comparison of the outcomes of interviews with the
propositions previously developed in the inductive stage of descriptive theory-
building is undertaken. The knowledge arising from the comparison is justified
discursively in conversation.
The process aspects of the overall innovation outsourcing model are considered
prior to the individual capabilities that make up the model.
7.3.1 Performance (p-p1)
Performance realisation through the creation of value is ultimately the rationale
for outsourcing innovation. Its management is incorporated in proposition p-p1
which proposes that ‘performance through innovation outsourcing is managed by
ensuring the total utility of benefits outweigh the costs of achieving the delivered
benefits’. This requires innovation managers and decision-makers to ascertain and
track both the utility of benefits and the costs involved in outsourcing innovation.
There is little or no evidence to identify that managers explicitly ascertain or
track the benefits and/or costs involved in outsourcing innovation, ‘Perhaps, only
one of the eight companies would seek to monitor performance to identify whether
innovation outsourcing was successful’ [06-sopc-vari]. This is true for both large
and small firms. It was acknowledged, however, that ascertaining and tracking
innovation outsourcing performance is non-trivial, ‘measuring outsourcing value
is difficult’ [01-hrkt-aero].
expected performance: Whilst firms do not explicitly measure innovation
outsourcing performance, interview data does identify a focus on performance
expectations, ‘... have set high level targets. The targets are associated with
reducing costs and increasing profits’ [07-peng-tech].
A possible explanation for a focus on expectations rather than actual outcomes
of innovation outsourcing performance is the lack of a holistic understanding of
innovation outsourcing.
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Innovation outsourcing processes may still be immature, fluid, and insuffi-
ciently embedded within firms, ‘There exist formal procedures for outsourcing,
but they are not necessarily followed; procedures are short-circuited’ [01-hrkt-
aero]. In such circumstances, managers often revert to traditional innovation
management finance procedures, ‘Finance is managed close to the product’ [01-
hrkt-aero], where the specific costs associated with outsourcing innovation may
be neglected, making outsourcing value difficult to ascertain.
The short-circuiting of innovation outsourcing procedures also suggests that
senior management misunderstand the level of resources, and consequently the
costs, associated with outsourcing innovation, ‘Managers are asked to do too
much, not enough resources’ [01-hrkt-aero].
7.3.2 Overall process stepwise walkthrough
A reflective step-by-step walkthrough of the overall innovation outsourcing model,
illustrated as Fig. 7.3, was initiated by an interviewee, ‘I can understand it better,
if I see it big on a wall’ [02-pd-fmcg]. The meeting was conducted in the main
meeting room of the premises where a large whiteboard was available.
process verification & validation: The interviewee reviewed the structure
of the process model by considering how innovation outsourcing is undertaken in
practice and relating real-world activities to each of the individual sub-tasks and
their connection to related sub-tasks.
The walkthrough was led by the interviewee who sought to both confirm the
model where there was agreement and challenge it where inconsistencies were
observed. Care was taken by the researcher to maintain distance throughout the
walkthrough. The researcher did not prompt the interviewee and only commented
when clarification was sought by the interviewee. Consideration by the intervie-
wee of the following aspects of the preliminary process model were observed.
7.3.2.1 Process overview
Reviewing the top-level process view, (i.e., input, output, transformation, and
constraints), it was observed by the interviewee, that whilst it was assumed that
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Figure 7.3: Preliminary innovation outsourcing process
the model was ‘read’ from left to right, there didn’t exist an explicit starting point
to direct the reader. It was suggested that a starting point be made explicit.
strategy as input: The interviewee concurred with the need to align out-
sourced innovation to organisational strategy. Consequently, firm strategy is
recognised as an input to the innovation outsourcing process. It was suggested
by the interviewee that the input arrow labelled ‘Firm strategy’ be re-labelled
to just ‘strategy’ [02-pd-fmcg] to avoid misinterpretation of its meaning as ‘fixed
and unchangeable strategy’ [02-pd-fmcg], rather than its intended meaning of the
strategy of an organisation, company or business.
performance as output: The interviewee also concurred that whilst organisa-
tions outsource innovation for various reasons, (including access to specific skills
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and the realisation of lower development costs), ultimately, the rationale was to
improve firm performance. The ultimate outcome of innovation outsourcing was
recognised as improved firm performance. It was suggested that the output arrow,
‘firm performance outcome’ be re-labelled to ‘performance outcome’ [02-pd-fmcg]
for the same reason as above.
constraints: The interviewee acknowledged that innovation outsourcing was
subject to various constraints which can be inside or outside the organisation,
and within the mindset of managers.
7.3.2.2 A three-stage process (p-p2)
Proposition p-p2, i.e., ‘performance through innovation outsourcing is dependent
on undertaking an ordered set of activities relating to: the determination of inno-
vation activity to be outsourced; the deployment of innovation to be outsourced,
and; the management of outsourced innovation’, is confirmed.
The walkthrough of the preliminary innovation outsourcing model by the in-
terviewee identified innovation outsourcing as a strategic activity comprising two
inter-related tasks, ‘Action process 1’ [02-pd-fmcg], i.e., ‘selection’ and ‘Action
process 2’ [02-pd-fmcg], i.e., ‘implementation’ whose overlap forms an interme-
diate task, ‘Externals’ [02-pd-fmcg], i.e., ‘deployment’ which includes the iden-
tification, assessment and mitigation of the risks associated with outsourcing
innovation. This is illustrated in Fig. 7.4.
Figure 7.4: The three stages of the innovation outsourcing process
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bottom-up approach: The review procedure undertaken by the interviewee
reveals that managers consider innovation outsourcing as individual inter-related
activities, which are subsequently grouped as higher-level tasks.
The walkthrough of the preliminary innovation outsourcing model mirrored
the bottom-up development of the template and preliminary innovation outsourc-
ing process model, where sub-tasks and their connections were identified and then
grouped as overlapping top-level ‘selection’ and ‘implementation’ tasks. This con-
fers a notable degree of credibility, transferability, dependability, and confirma-
bility to both the final preliminary process model and the method with which it
was developed.
7.3.2.3 Selection (p-p3)
Proposition p-p3, i.e., ‘performance is dependent on a firm’s capability for deter-
mining what innovation should be outsourced and why it should be outsourced’,
is confirmed.
Reviewing the preliminary innovation outsourcing model on a whiteboard, the
interviewee identified the two sub-tasks, ‘what innovation should be outsourced’
and ‘why innovation should be outsourced’. These sub-tasks were subsequently
grouped by the interviewee as constituent elements of the ‘selection’ task, thus
supporting proposition p-p3.
initiating selection: During the walkthrough, the interviewee gave consid-
eration to which of the ‘what’ and ‘why’ sub-tasks were undertaken initially;
whether it was to identify, firstly, what innovation activity should be outsourced,
or whether it is why an innovation activity should be outsourced.
Within the rich picture model, the ‘what’ and ‘why’ sub-tasks are intentionally
positioned in alignment with each other and an output arrow arising from a
combined consideration of the two sub-tasks. This is to signify that the innovation
outsourcing process can be initiated with either of the ‘what’ or ‘why’ sub-tasks,
but the decision for one task is required to be aligned to the other. For example,
an organisation may first identify what innovation activity it undertakes and then
determine whether there exists a rationale for its outsourcing. Alternatively, an
organisation may first determine why it wishes to outsource innovation, (e.g., to
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reduce the cost of its innovation activity), and then identify whether there exists
any innovation activity which fulfils that rationale. This issue is discussed further
in section 7.3.4.1 Initiating selection - ‘what’ or ‘why’ sub-task? of this chapter.
7.3.2.4 Deployment (p-p4)
Proposition p-p4, i.e., ‘performance is dependent on the alignment of deployment
capability, (i.e., the determination of where, to whom, and how innovation is
outsourced), to the innovation activity being outsourced’, is confirmed.
The interviewee identified during the walkthrough, sub-tasks concerning the
determination of the location, supplier and manner in which innovation is out-
sourced, i.e., ‘where’, ‘who’ and ‘how’ were identified by the interviewee, ‘who
to - contractor, how to - implement, where - location’ [02-pd-fmcg], as require-
ments prior to outsourcing innovation activity. Only when there is positive ‘con-
firmation, agreement’ [02-pd-fmcg] on the outcomes of these sub-tasks should
outsourced innovation activity be implemented.
infrastructure stability: The need for ‘infrastructure stability’ [02-pd-fmcg]
prior to implementation of outsourced innovation was identified by the inter-
viewee as necessary for realising improved performance. Infrastructure stability
concerns determining both the capability and capacity of existing structures and
procedures to support the total innovation activity outsourced. Any infrastruc-
ture changes are required to be undertaken prior to outsourcing, and executed in
a phased and controlled manner to maintain stability.
external process engagement: It was also observed by the interviewee that
an advantage of the intermediate stage between ‘selection’ and ‘implementation’
was that external involvement in the innovation outsourcing process could be
limited until internal decisions had been made, ‘this is good. I like that. It’s good
that you can limit external involvement to a particular area’ [02-pd-fmcg].
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7.3.2.5 Implementation (p-p5)
Proposition p-p5, i.e., ‘performance is dependent on a firm’s capability for the
day-to-day management of outsourced innovation’, is confirmed.
Concurring with the preliminary innovation outsourcing model the walkthrough
identified the aim of the ‘how’ sub-task to be ‘how to manage and support’ [02-pd-
fmcg] outsourced innovation. The sub-task’s primary purpose was observed to be
the management of ‘external’ [02-pd-fmcg] boundaries, without which innovation
outsourcing performance would be compromised.
7.3.3 Capabilities investment & development (p-p6)
Proposition p-p6, i.e., ‘performance is dependent on appropriate investment deci-
sions to align innovation outsourcing capabilities to the innovation activity being
outsourced’, is confirmed.
The proposition is tested by identifying whether managers assess existing
capability prior to outsourcing innovation, and whether investment decisions re-
lating to innovation outsourcing capability are aligned to the innovation activity
being outsourced.
Interview survey data identifies instances where existing capability was as-
sessed, identified as insufficient, and enhanced through appropriate investments
prior to outsourcing the innovation activity, ‘There was a deliberate act to change
culture. Interventions were undertaken to change culture. A culture change model
was used. Culture was measured both before and after implementation of the
model.’ [04-md-manu].
There also exist instances within interview survey data where existing capa-
bility was assessed, identified as insufficient, and the innovation activity was not
outsourced because the additional investment was deemed inappropriate. It was
commented by an interviewee that there were a lot of projects that he would like
to do, but couldn’t find supplier’s or partners who were able to undertake the
projects, ‘can’t find the people’ [03-d-metl]. The suggestion that consideration be
given to developing a capability to build a pool of potential innovation outsourc-
ing partners/suppliers was met with an exclamation of incredulity, ‘What! You
want me to have people sitting [around] and looking for people’ [03-d-metl]. A
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judgement had clearly been made by the interviewee that the potential benefits
of pursuing the innovation projects through outsourcing did not outweigh the
additional investment for developing a pool of potential innovation outsourcing
partners/suppliers.
Other instances are identified during interviews where existing capability was
not assessed prior to outsourcing, ‘No prior checks were done on capability for
managing location. This put us on the back foot. This gave the German supplier
a commercially strong negotiating position.’ [04-md-manu].
investment decisions: Outsourcing innovation requires specific capabilities
which differ to those for internal R&D. Consequently, prior to outsourcing it is
necessary to assess whether there exists sufficient capability and capacity for out-
sourcing any additional innovation activity. If there is insufficient capability, a
further decision is required to identify whether it is worth making the investment
to sufficiently enhance capability to outsource the additional innovation activity.
This is achieved by comparing the potential benefits of outsourcing with the addi-
tional investment required. Where the potential benefits outweigh the additional
costs involved, the investment is expected to be made to enhance capability and
outsourced the additional innovation activity. Where the additional investment
outweighs the potential benefits it is appropriate that the innovation activity to
be outsourced is reviewed.
Insufficient capability exposes the firm to the various risks (Piachaud, 2002)
associated with outsourcing innovation and, ultimately, poor firm performance.
Over-investment and a surfeit of capability results in poor firm performance
through the waste of scarce resources.
Making appropriate investment decisions which align innovation outsourcing
capabilities to the innovation activity being outsourced is only possible, however,
if managers possess a holistic understanding of the capabilities that constitute
innovation outsourcing.
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7.3.4 Portfolio approach (p-p7)
The adoption of a portfolio approach to outsourcing innovation concerns con-
sideration of a firm’s total innovation activity which is segmented according to
whether it is best undertaken within or outside the firm. This enables a firm’s
list of potential innovation outsourcing projects to be evaluated and prioritised
prior to the allocation of resources. Doing so, provides the following advantages
(Cooper et al., 2001) over the discrete consideration of individual projects:
• Strategic alignment - ensuring innovation outsourcing efforts match the
needs of the firm’s overall strategy.
• Maximising value - ensuring the highest returns relative to investment.
• Balance - managing risk versus reward based on particular characteristics,
(e.g., type of innovation - incremental/radical).
This is asserted as proposition p-p7, i.e., ‘a portfolio approach to outsourcing
innovation is positively associated with performance’. Whilst proposition p-p7
is confirmed, it is also identified that a transactional approach to outsourcing
innovation can be positively associated with firm performance.
7.3.4.1 Initiating selection - ‘what’ or ‘why’ sub-task?
The adoption of a portfolio management approach has implications for the selec-
tion task of the preliminary innovation model. The stepwise walkthrough of the
overall innovation outsourcing model highlighted a decision confronting managers
during the ‘selection’ task, whether to identify, firstly, what innovation activity
should be outsourced or why an innovation activity should be outsourced?
It is asserted through proposition p-p7 that performance is achieved through
the adoption of a portfolio management approach which requires, firstly, the
determination of what innovation activity should be outsourced.
Initiating innovation outsourcing with the sub-task, ‘what should we out-
source’ obliges a firm to review the scope of its innovation activity, define its
innovation boundary, and allocate resources accordingly.
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Determining the scope of a firm’s innovation activity involves identifying all
the innovation activity that a firm undertakes within the firm as well as outside it.
Consideration of the activity as a whole enables segmentation of the innovation
activity according to how significant it is to the firm against its capability rela-
tive to other organisations. In general, where the firm is more capable than other
organisations the innovation activity is undertaken within the firm and where
it is less capable it can potentially be outsourced. Consequently, a firm is able
to determine its innovation boundary by identifying what innovation activity it
should undertake within the firm and what should be outsourced. Consideration
of a firm’s innovation activity as a whole also enables it to identify the resources
that are currently used by the firm and available to it. Resources can then be al-
located appropriately according to whether the innovation activity is undertaken
within the firm or outsourced.
7.3.4.2 ‘What’ sub-task
Interview evidence displays instances where firms firstly identify what innova-
tion activity should be outsourced and adopt a portfolio management approach,
supporting proposition p-p7, ‘there is a technology strategy from which we get
a technology routemap that includes the technology requirements and where we
see the technology coming from’ [01-hrkt-aero]; ‘... differentiates between on-car
innovation and off-car innovation’ [07-peng-tech], and; ‘... seeking to implement
an integrated product lifecycle management programme with waves of implemen-
tation’ [07-peng-tech].
Typically, organisations that adopt a portfolio approach are large global or-
ganisations that have strong innovation outsourcing and integration capabilities
due to significant investment.
7.3.4.3 ‘Why’ sub-task
There also exists much interview evidence which identifies that several firms adopt
a transactional approach to outsourcing innovation and initiate the selection task
with identifying why innovation should be outsourced, ‘... adopted a discrete
ad hoc approach to outsourcing innovation’, [06-sopc-vari]. This is counter to
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the portfolio approach, and the advantages it offers, i.e., strategic alignment,
maximisation of value, and the balance of risk & reward.
This may be due to firms either being unaware of the capabilities necessary for
outsourcing innovation or choosing to allocate scarce resources on differing pri-
orities, ‘companies adopted a discrete ad hoc approach to outsourcing innovation.
None took a portfolio approach to reviewing their innovation outsourcing needs.
The companies adopted a gut feel approach to outsourcing innovation. Many of
the companies had a thought process for outsourcing innovation led, primarily,
by a single person within the company.’ [06-sopc-vari]. Typically, firms adopting
a discrete transactional approach to innovation outsourcing are SMEs, (small to
medium-sized enterprises), who do no possess the same level of resources as larger
global organisations that, typically, adopt a portfolio approach.
The adoption of a transactional approach may also be due to a firm’s external
environment. Operating in a dynamic and competitive market, it may be nec-
essary to continually respond to an immediate need, ‘the reason was lead time
to market’ [04-md-manu], and ‘the decision to outsource was based on whether
there was sufficient internal capacity’ [04-md-manu]. In a particular example,
the firm operated in an industry where its products were highly regulated by
legislation. If they had sought to develop the product internally, the legislation
would have moved on and the product would have been obsolete by the time it
came to market. Typically, such decisions are taken at the project level rather
than a strategic level.
combining tce and rbv: The above interview evidence contradicts traditional
theory of transactional cost economics, (tce) (Williamson, 1985) (Williamson,
1975). Under such circumstances, (i.e., high asset specificity, high uncertainty
and high infrequency), tce asserts that hierarchical governance should be em-
ployed, i.e., the firm should either develop the capability internally or acquire
an organisation with the capability. An explanation is offered by (Barney, 1999)
who introduces the notion of capabilities to combine the rbv, (resource-based
view), with tce theory. He asserts that when the cost of hierarchical governance
to gain access to capabilities is high, a firm may nevertheless choose to use non-
hierarchical governance, (i.e., outsourcing). This is because they simply view
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opportunism as part of the cost of gaining access to the specific capabilities, ‘If
we could, we would have developed internally, but the legislation would have moved
on by the time we got the product to market’ [04-md-manu].
7.3.5 Continual improvement (p-p8)
Proposition, p-p8, ‘the continual identification, resourcing and development of
capabilities aligned to the innovation activity being outsourced is positively as-
sociated with sustained performance’ is supported.
Interview survey data displays that where a specific lack of capability is iden-
tified, action is taken to improve capability, ‘There was a deliberate act to change
culture. Interventions were undertaken to change culture.’ [04-md-manu]. In
addition, where there is an oversight of innovation outsourcing capability, firms
are keen to ensure lessons are learnt, ‘There were language and cultural issues
with suppliers, especially with the US. The expectation was that this would not be
an issue.’ [04-md-manu].
dynamic capabilities: These are at the core of the overall innovation out-
sourcing model. The achievement of a firm’s strategic innovation outsourcing
objectives can only be sustained if its capabilities are able to be updated and
adapted to changing circumstances and needs. This notion of dynamic capabil-
ities (Teece et al., 1997), i.e., ‘the capacity of an organization to purposefully
create, extend, or modify its resource base’ (Helfat, 2007), is encompassed within
each of the three stages, (i.e., selection, deployment and implementation), of the
preliminary innovation outsourcing model. This is asserted as proposition p-p8
and summarised in Fig. 7.5,
learning-by-doing: The case for the innovation outsourcing process as a set
of dynamic capabilities is supported by interview survey data displaying it to be
a learning-by-doing process.
‘We knew we needed to go outside the company to develop the innovations.
We built relationships where we needed the capability and the capacity. There was
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Figure 7.5: Assessment of sufficient innovation outsourcing capability
a degree of learning involved. We didn’t realise some of the problems we would en-
counter. Not every relationship worked. This was due to both the product and how
we managed the relationship. Outsourcing innovation was built on relationships
with key suppliers in key areas and building an innovation ethos’ [04-md-manu].
7.3.6 Capabilities
Individual capabilities which constitute the three stages of innovation outsourcing
and their relationship to firm performance are explored below:
7.3.6.1 Differentiating core & non-core activity (p-c1)
Proposition, p-c1, i.e., ‘performance is dependent on the effectiveness with which
innovation activities associated with core capabilities are differentiated from those
associated with non-core capabilities’ is supported.
Interview survey data identifies that firms outsourcing innovation are highly
aware of their core activity and highly protective of it, they ‘protect their crown
jewels’ [01-hrkt-aero]. The routines used by firms to differentiate activity displays
an understanding of the need to positively identify both core & non-core activity
at a detailed level, ‘The company tried to maintain core capability. Where the
development was not core we used a supplier. We used sensor suppliers for our
hardware. It was not a core capability. Our capability was in integration of
hardware and software’ [04-md-manu].
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7.3.6.2 Optimal stage of development (p-c2)
There was no interview survey data captured to either support or reject propo-
sition p-c2, i.e., ‘performance is dependent on the effective determination of the
optimal stage along the innovation continuum at which a particular innovation is
outsourced’.
7.3.6.3 Clarity of rationale (p-c3)
Proposition, p-c3, i.e., ‘performance is dependent on a firm’s ability to determine
clear and unambiguous rationales for outsourcing specific innovation activity’ is
confirmed.
Interview survey data displays that firms have differing rationales for out-
sourcing innovation. Firms understand that they need to look outside the firm
to acquire new knowledge and capabilities, ‘companies seeking new ideas from
outside the business’ [06-sopc-vari], because ‘knowledge is rapidly changing’ [01-
hrkt-aero] and that they do not have endless resources to develop these within
the firm’s boundary. Due to management pressure, firms also seek to outsource
innovation in order to ‘minimise costs’ [01-hrkt-aero].
Whilst firms have differing rationales for outsourcing innovation, they are
very clear about their reasons for doing so. Firms do not conflate, potentially
conflicting objectives, ‘the reason was lead time to market, not cost’ [04-md-
manu].
7.3.6.4 Location choice (p-c4)
Proposition, p-c4, i.e., ‘performance is dependent on a firm’s ability to deter-
mine the level of various proximities, (i.e., spatial, organisational, cultural, and
professional), associated with supplier/partner location’ is confirmed.
global outlook: Encouraged and ‘supported by government’ [01-hrkt-aero], firms
adopt a global outlook. Consequently, many firms also seek to outsource innova-
tion abroad.
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differentiating location and supplier choice: Interview evidence displays
the importance of ascertaining capability for managing proximities. This is
achieved only by differentiating the choice of location from that of supplier. Not
doing so, by viewing location choice as a consequence of supplier choice, exposes
the firm to issues concerning proximity, and consequently lower firm performance,
‘The choice of location of where to outsource was capability driven, not geographic.
We had a choice of (supplier/partner) companies which could be a choice of one
to many which drove the location. There were innovation suppliers that were
outside the UK. A particular supplier was from Germany. No prior checks were
done on capability for managing location. This put us on the back foot. This gave
the German supplier a commercially strong negotiating position’ [04-md-manu].
assessing differing proximity types: Interview evidence also identifies the
need for careful consideration of each individual type, (i.e., spatial, organisational,
cultural, and professional), of proximity, ‘There were language and cultural issues
with suppliers, especially with the US. The expectation was that this would not
be an issue. What do they say, “two countries divided by a common language”.
There were issues with a device failing. The US supplier was putting the device
through testing and saying that they were fine. Failure rate definitions meant
different things to the US supplier. Our assumption was that they meant the
same, but they meant other things. It got sorted out eventually’ [04-md-manu].
cautious approach: Due to the time and resources it takes to develop adequate
capability for managing various proximities when outsourcing innovation, it is
appropriate that firms adopt a cautious approach, ‘Looked at offshoring to China.
They think, what a headache if that went wrong, who the bloody hell’s going to
sort that out’ [05-src-manu].
7.3.6.5 Mode of outsourcing (p-c5)
Proposition, p-c5, i.e., ‘performance is dependent on the ability to align the mode
of outsourced innovation to a firm’s strategic needs’ is confirmed.
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Mode of outsourcing refers to the type of relationship that a firm adopts with
its partner or provider when outsourcing its innovation activity, e.g., acquisition,
R&D contract and strategic alliance.
mode appropriate to needs: Innovation outsourcing performance is depen-
dent on ensuring a mode of outsourcing appropriate to the firm’s needs, ‘The
mode of outsourcing was a preferred supplier contract. It was a formal contract
and was appropriate to our needs’ [04-md-manu].
mode inappropriate to needs: Selecting an inappropriate mode of innovation
outsourcing results in either objectives not being realised and/or a waste of scarce
resources, and consequently lower firm performance.
An initial knee-jerk reaction by a large car manufacturer to use acquisition
as a mode of outsourcing to fulfil its technology needs were identified to be in-
appropriate. This was only realised after resources had been wasted, ‘this was
identified to be inappropriate due to conflicts between the available technology
and business aims. There was a realisation of the need to undertake longer-term
research. Business had a five year outlook and viewed matters from a strategic
perspective. Solutions are sought from organisations with expertise in high-value
manufacturing IT, e.g., automotive industries, aerospace industries and univer-
sity departments. A collaboration mode was adopted with OEMs, SMEs, and
universities.’ [07-peng-tech].
7.3.6.6 Pool of providers (p-c6)
Proposition, p-c6, i.e., ‘performance is moderated by the ability to develop
and maintain a large and diverse pool of potential innovation outsourcing part-
ners/providers’ is confirmed.
pool of providers: Firms proactively developing and maintaining a pool of
potential providers are able to respond rapidly to new opportunities for which
they need capabilities that aren’t immediately available within the firm, ‘Suppliers
were identified from external inputs including technical conferences, customers
and other suppliers’ [04-md-manu].
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lack of provider pool: In contrast to above, firm’s that do not invest in
developing a pool of potential providers accumulate potential innovation projects
that they are unable to fulfil, possibly resulting in lost opportunities. A particular
manager bemoaned, ‘Who can do the work? Can’t find the people’ [03-d-metl].
The suggestion that they may wish to explore the possibility of developing a pool
of potential providers, was met with the response, ‘What! You want me to have
people sitting [around] and looking for people?’ [03-d-metl].
7.3.6.7 Determining provider (p-c7)
Proposition, p-c7, i.e., ‘performance is moderated by the ability to develop and
use a comprehensive multi-criteria decision-making framework for selecting the
most suitable innovation outsourcing partner/provider’ is confirmed.
broad & balanced criteria: Firms use a broad range of both formal and
informal criteria for selecting appropriate partners/providers for outsourced in-
novation, ‘supplier selection was both formal and informal. Formal selection cri-
teria was based on customary criteria such as finance, IP, etc. Informal selection
criteria was based on visits to the company and building a relationship.’ [04-md-
manu], ‘They made an assessment based on various criteria. There were formal
agreements. Initially, there was lots of talking’ [05-src-manu].
‘trust’ as criteria: Interview evidence displays the significance of ‘trust’ as a
crucial element of informal partner/provider selection criteria, ‘Links were cre-
ated between the two companies at a technical, organisational, and managerial
level’ [04-md-manu], ‘The providers and suppliers for outsourced innovation pro-
grammes are selected through personal contact and trust relationships’ [07-peng-
tech].
7.3.6.8 Length of relationship (p-c8)
There was no interview evidence captured to either support or reject proposition,
p-c8, i.e., ‘performance is moderated by the ability to determine the optimal
lifespan of an innovation outsourcing relationship’.
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7.3.6.9 Degree & alignment of modularity (p-c9a to p-c9d)
Propositions p-c9a, p-c9b, and p-c9c propose that performance is moderated
by the ability to determine the appropriate level of: product/service architec-
ture modularity; knowledge architecture modularity, and; organisational design
modularity, respectively.
Furthermore, proposition, p-c9d, proposes that performance is dependent
on the ability to align each of the above modularities, (i.e., product/service,
knowledge, and organisational), for the outsourced innovation activity.
Interview evidence supports propositions p-c9a, p-c9c, and p-c9d. No inter-
view evidence was identified to either support or reject proposition p-c9b.
product/service modularity: Firms possess a good understanding of prod-
uct/service modularity and its relationship to firm performance when outsourcing
innovation. Modularity forms an integral aspect of the lifecycle design and devel-
opment of products/services by firms, ‘we needed to ensure lifecycle modularity’
[05-src-manu]. Consequently, firms find little or no need for further modularisa-
tion when outsourcing particular aspects of their innovation. They seek only an
‘appropriate’ degree of product/service modularity, and not complete modular-
ity, when outsourcing innovation, ‘instruments were already modular. Some items
were integrated, they could have been more modular. The instruments included
both hardware and software’ [04-md-manu].
organisational design modularity & alignment: Interview evidence dis-
plays that firms actively review the organisational design necessary to support
outsourced product/service innovation. Consideration is provided, at a strategic
level, to the degree of integration, i.e., modularity, between various organisational
departments to ensure alignment of objectives with outsourced innovation, ‘the
company originally had a silo mentality. Development needed to be made to talk
to procurement, manufacturing, and service & support. This was done by getting
strategic input at a high level from the outset. In the end, Sales and Procurement
were very close to Development’ [04-md-manu].
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7.3.6.10 Degree of flexibility (p-c10a to p-c10c)
Propositions p-c10a, p-c10b, and p-c10c propose that performance is depen-
dent on the flexibility of: information technology structures; firm finance pro-
cedures, and; innovation employment intensity. Interview survey data provides
some support for these propositions.
Interview evidence identifies that the efficiency and effectiveness of innova-
tion outsourcing is aided by flexible firm structures and procedures relating to
information technology, finance, and employment. It is also identified that dif-
fering degrees of flexibility are required depending on whether the nature of the
outsourced innovation activity is complementary or substitutive.
complementary outsourced innovation: When complementing existing in-
novation activity with that sourced from outside their boundaries, interviewees
did not identify a need to either review nor enhance the flexibility of existing
structures and procedures. There was also no evidence captured during inter-
views to suggest that structures and procedures were inflexible. It is likely that
firms already possess sufficiently flexible information technology, finance and em-
ployee infrastructure that they are able to cope with any incremental demands
placed on them when outsourcing innovation: ‘finance is managed close to the
product’ [01-hrkt-aero]; ‘no special finance procedures were used ’ [04-md-manu];
‘extra resource was brought in when necessary’ [04-md-manu]. Modern informa-
tion technology systems are inherently flexible with sufficient capacity to manage
incremental demand.
substitutive innovation outsourcing: In contrast to above, the substitution
of a firm’s innovation activity with that sourced from outside its boundaries,
typically, involves significant change to its organisational design. The decision to
transfer innovation activity from within a firm is accompanied by a broad review
of the scale and function of firm infrastructure, including information technology,
finance procedures and number of employees. The success of such decisions is
dependent on the flexibility of these factors. Where sufficiently flexible routines
do not exist, they are developed as the need arises. An example of a flexible
finance procedure developed when outsourcing substitutive innovation activity
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is, ‘We were experts and they subcontracted the complete power system. We were
a power supply design house. What deal did we put together? They paid for
development, but if you can use it elsewhere we will pay you less. They had
clauses that said we couldn’t sell to competitors.’ [05-src-manu].
7.3.6.11 Governance & control (p-c11a to p-c11c)
Propositions p-c11a, p-c11b, and p-c11c propose that performance is depen-
dent on the ability to develop and balance formal and informal governance &
control when outsourcing innovation. These propositions are supported by evi-
dence from interview survey data.
robust approach: Interviews identify that firms are acutely aware of the down-
sides of poor governance & control in innovation outsourcing relationships, ‘this
was driven by a competitor who didn’t adequately protect their patents and lost
IP. Competitors were able to copy the product with a minor amendment’ [04-md-
manu]. Consequently, they take a robust approach to governance & control when
outsourcing innovation despite the cost, ‘the company was always careful with its
IP. Everything was covered by patents. IP protection was very high. It was very
expensive to maintain patents.’ [04-md-manu].
formal routines: Formal governance & control forms the foundation of inno-
vation outsourcing relationships, ‘Governance & control is very formal’ [01-hrkt-
aero], ‘There were formal agreements.’ [05-src-manu]. The ‘emphasis is on IP
ownership’ [01-hrkt-aero], to the extent that ‘relationships are renegotiated if IP
ownership isn’t favourable’ [01-hrkt-aero]. Firms delay outsourcing relationships
rather than risk loss of IP. For incremental innovation activity that is outsourced,
typically, ‘the patents were already in place’ [04-md-manu]. However, for non-
incremental innovation activity that is outsourced, where existing IP protection
didn’t exist, ‘we would delay until they were in place. This slowed us down from
time to time’ [04-md-manu].
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informal routines: Firms also display various informal routines and proce-
dures for governance & control when outsourcing innovation. Informal gover-
nance routines are used in addition to formal routines when selecting potential
innovation outsourcing partners/suppliers; ‘they make an assessment based on
various criteria including: quality, price, finance, experience’ [04-md-manu]; ‘al-
ternative suppliers were often assessed using informal methods; what did the plant
look like? how they answered questions?’ [04-md-manu].
Informal control is used when there is asymmetry in the relationship be-
tween the outsourcing firm and partner/supplier, ‘even if we could prove our
parts worked, [and the problem was elsewhere], we got beaten up’ [05-src-manu].
Peripheral knowledge is also used as an informal control mechanism, ‘Some
engineers had sensor knowledge, but it wasn’t core’ [04-md-manu].
balance of routines: Firms outsourcing innovation always use both formal
and informal governance & control routines to protect IP and ensure that their
objectives are achieved; ‘There is a balance between the formal and informal
procedures that are used to govern and control outsourced innovation programmes’
[07-peng-tech]. Formal routines are used as the primary governance & control
mechanism which are then supplemented with informal routines. Interview survey
data did not identify any examples where either only formal or informal routines
were used. The data also didn’t display any examples where informal routines
were used as the primary governance & control mechanism.
longer-term control: Whilst a robust and effective approach to governance
& control cannot be underestimated, firms are also aware that, ultimately, ‘it is
crucial that the interface [between the two organisations] works’ [05-src-manu].
Effective innovation outsourcing relationships are built on trust and mutual un-
derstanding, ‘takes a long time to make partnerships; these are the best relation-
ships’ [05-src-manu].
7.3.6.12 Organisational culture (p-c12)
Proposition, p-c12, i.e., ‘performance through improved absorptive capacity is
dependent on the development and nurturing of subcultures appropriate to the
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innovation activity outsourced’ is confirmed.
inappropriate culture: Firms, typically, possess an innovation culture that
is aligned to developing innovation within the bounds of the firm. This culture
may also comprise a variety of subcultures specific to the firm and its innovation
activity; ‘there is a spread of cultures’ [01-hrkt-aero]. Innovation outsourcing,
however, requires a different culture to that for internal development, and which
also needs to be aligned to the firm’s various subcultures. Inappropriate culture
for innovation outsourcing results in poor firm performance because, ‘integration
of knowledge is a struggle, a lot of work doesn’t get exploited’ [01-hrkt-aero].
appropriate culture: Interview evidence displays that firms understand the
need for an appropriate culture for innovation outsourcing to succeed. ‘There
was a deliberate act to change culture. Interventions were undertaken to change
culture. A culture change model was used. Culture was measured both before and
after implementation of the model. This resulted in a flow of new products and
market leadership with 40% market share. If we hadn’t implemented the culture
change, we would have been third out of three key suppliers in the industry’ [04-
md-manu].
7.3.6.13 Day-to-day management (p-c13a to p-c13c)
Propositions p-c13a, p-c13b, and p-c13c propose that performance is:
• moderated by the ability to manage innovation outsourcing through projects.
• dependent on the ability to understand what constitutes knowledge and
control its flow across boundaries.
• dependent on the ability to learn by combining new architectural and com-
ponent knowledge with prior knowledge.
The above propositions are supported by evidence from interview survey data.
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managing through projects: Ensuring that outsourced innovation objectives
are achieved involves the day-to-day management of various factors, including:
innovation activity, schedules, quality, decisions, attitudes, skills, stakeholders,
teams, contracts, finance, communication, risk, etc. In order to handle the inher-
ent complexity and uncertainty of outsourced innovation, firms have adopted a
multi-tiered approach including project management.
‘Day-to-day management was undertaken at multiple levels. At a project level
via the development manager who was also responsible for the technical team. At
a commercial level through [head of] purchasing and [at a strategic level] through
the managing director. Each liaised directly with their counterparts in the supplier
company’ [04-md-manu].
managing knowledge: Communication with partners/suppliers is an inherent
aspect of outsourced innovation; ‘there is constant contact with consortium part-
ners through networking and knowledge transfer networks. There are monthly
meetings to communicate information and progress.’ [07-peng-tech]. Interview
survey data identifies that firms are especially careful of managing communica-
tion and the flow of knowledge across the firm’s boundaries.
‘They also shared information between each other. The sharing of information
was done via a communications file. Everyone who had contact with the supplier
completed a visit report or telephone report. There was a debriefing after any
meeting with the supplier’ [04-md-manu].
‘Communication was always managed, especially where the technical team was
concerned. We had one engineer, a physics graduate, who was technically bril-
liant, but didn’t know when to keep quiet. They would ask a question and he would
tell them everything. He was managed very carefully. Any communication was
regarded as commercial intelligence’ [04-md-manu].
Firms also view the knowledge management as a key aspect of learning, ‘a
lot of companies use knowledge management so that they know how to learn from
their mistakes’ [05-src-manu].
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managing learning: Firms appreciate that ‘knowledge is rapidly changing’
[01-hrkt-aero], and that the integration of knowledge produced through innova-
tion outsourcing is essential for firm performance, ‘there is a focus on the level of
absorptive capacity necessary to integrate the outcomes of outsourced innovation.’
[07-peng-tech].
To aid learning and ensure that they are able to fully utilise the outcomes
of outsourced innovation, firms seek to manage and disseminate any knowledge
produced. ‘The intention at the outset was to create a knowledge base. In the end
we didn’t because it was too complex. There was no formal system, but we ensured
that tacit knowledge was spread around and not held centrally’ [04-md-manu].
Some firms, however, especially those adopting a portfolio approach find that
‘integration of knowledge is a struggle, a lot of work doesn’t get exploited’ [01-
hrkt-aero].
7.4 Discussion of findings
Findings concerning the overall innovation outsourcing process and its associated
capabilities, fulfilling this study’s objective of identifying how firms can success-
fully outsource innovation, are illustrated as Fig. 7.6, and summarised below.
7.4.1 Process
Findings concerning the overall innovation outsourcing process are summarised
and discussed below.
7.4.1.1 p1. performance
Support for the realisation of performance through the model’s process was iden-
tified during the process walkthrough and interviews. Firms do not, however,
have an explicit focus on measuring either the total utility of benefits nor the
costs of achieving delivered benefits. They view the measurement of innovation
outsourcing performance as difficult. This is possibly due to the lack of a holistic
understanding of what innovation outsourcing entails and, consequently, which
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Figure 7.6: Overall innovation outsourcing process findings
costs and benefits should be measured. Firms implicitly associate value creation
- and, consequently performance - with innovation outsourcing. Existing practice
displays an expectation of performance but not a framework for its realisation.
In summary, proposition p1, (i.e., ‘performance through innovation outsourc-
ing is managed by ensuring the total utility of benefits outweigh the costs of
achieving the delivered benefits’), is not confirmed by existing practice, but does
find support amongst interviewees.
comparison with extant knowledge: Survey results support existing knowl-
edge which identifies that firms focus on perceived expectations, rather than ac-
tual outcomes (Hsuan and Mahnke, 2011). It adds to existing knowledge by,
firstly, proposing why firms have an insufficient focus on actual innovation out-
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sourcing outcomes, and, secondly, by providing an outline framework, defined by
a holistic model, for realising performance.
7.4.1.2 p2. overall process
Innovation outsourcing is a three stage process involving, the determination of
innovation activity to be outsourced, (i.e., selection); the deployment of innova-
tion to be outsourced, (i.e., deployment), and; the management of outsourced
innovation, (i.e., implementation).
comparison with extant knowledge: Survey results contrast with existing
knowledge which views the innovation outsourcing process simplistically as two
discrete and independent steps of selection and implementation (Cui and Loch,
2011) (Murray et al., 2009). Existing views disregard the need for ascertaining and
deploying appropriate firm structures and procedures for managing the specific
risks associated with innovation outsourcing.
7.4.1.3 p3. selection
The selection of innovation to be outsourced involves determining what innovation
should be outsourced and why it should be outsourced. Whilst selection can be
initiated by determining either what innovation should be outsourced or why
innovation should be outsourced, one must be aligned to the other.
comparison with extant knowledge: Survey results add to existing knowl-
edge by identifying that the selection of innovation activity can be initiated with
the determination of either the innovation activity to be outsourced or the ratio-
nale for outsourcing, but that they must be aligned.
This contrasts with the extant literature which conflates decisions relating to
the selection of innovation activity with the selection of supplier/partner (Cui
and Loch, 2011).
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7.4.1.4 p4. deployment
The deployment of outsourced innovation involves the alignment of a firm’s in-
novation outsourcing capability, (i.e., the determination of where, to whom, and
how innovation is outsourced), with the innovation activity to be outsourced.
comparison with extant knowledge: Survey results contrast with existing
knowledge (Cui and Loch, 2011) (Murray et al., 2009) by identifying an inter-
mediate stage, (i.e., deployment), between the selection and implementation of
outsourced innovation to ensure sufficient organisational capability and capacity
for outsourcing. An intermediate deployment stage aids the efficiency & effective-
ness of the innovation outsourcing process by supporting infrastructure stability
and limiting unnecessary external process engagement.
The extant literature disregards the need for an effective organisational infras-
tructure in order to mitigate the risks associated with innovation outsourcing.
7.4.1.5 p5. implementation
The implementation of outsourced innovation involves the day-to-day manage-
ment of outsourced innovation.
comparison with extant knowledge: Survey results support existing knowl-
edge which displays the need for effective management of outsourced innovation
(Cui and Loch, 2011).
7.4.1.6 p6. capabilities investment
Appropriate investment decisions to align innovation outsourcing capabilities to
the innovation activity being outsourced is positively associated with innovation
outsourcing performance.
comparison with extant knowledge: Survey results add to existing knowl-
edge by displaying the need to consider and, if appropriate, invest in innovation
outsourcing capabilities to aid performance. It identifies that sufficient consider-
ation and investment in innovation outsourcing capabilities aids performance.
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Survey results add to existing knowledge by displaying that insufficient con-
sideration and investment in innovation outsourcing capabilities moderates per-
formance due to lost opportunity. It can also be inferred that over-investment in
innovation outsourcing capabilities is negatively associated with performance.
Survey results supports existing knowledge by displaying that insufficient con-
sideration and investment in innovation outsourcing capabilities moderate per-
formance due to increased risk (Piachaud, 2002).
7.4.1.7 p7. portfolio/transactional approach
A portfolio or transactional approach may be adopted for outsourcing innovation.
comparison with extant knowledge: Survey results add to existing knowl-
edge by displaying that either a portfolio or transactional approach can be adopted
for outsourcing innovation.
The adoption of a portfolio approach is consistent with initiating selection
by determining what innovation activity is to be outsourced. The adoption of a
transactional approach is consistent with initiating selection by determining why
innovation activity should be outsourced.
The extant literature does not refer to a specific approach.
7.4.1.8 p8. continual improvement
The continual identification, resourcing and development of capabilities aligned to
the innovation activity being outsourced are positively associated with sustained
performance.
comparison with extant knowledge: Survey results add to existing knowl-
edge by displaying that innovation outsourcing involves undertaking deliberate
interventions to existing organisational routines and procedures. Interventions
are undertaken to ensure capabilities are appropriate and sufficient for the inno-
vation activity being outsourced.
This purposeful creation, extension and modification of a firm’s innovation
outsourcing resource base supports existing knowledge relating to the notion of
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dynamic capabilities (Teece et al., 1997) (Zollo and Winter, 2002). It also provides
support to the definition of innovation outsourcing as a strategic initiative which
has the potential to provide competitive advantage.
7.4.2 Capabilities
Findings concerning the capabilities associated with the innovation outsourcing
process are summarised and discussed below.
7.4.2.1 c1. differentiating core & non-core activity
Expected performance through innovation outsourcing is dependent on the ef-
fectiveness with which innovation activities associated with core capabilities are
differentiated from those associated with non-core capabilities.
comparison with extant knowledge: Survey results support existing knowl-
edge which identifies that firms have a clear focus on their core innovation activity
which they differentiate from their non-core activity (Festel et al., 2011) (Sen and
MacPherson, 2009).
7.4.2.2 c3. clarity of rationale
Expected performance through innovation outsourcing is dependent on a firm’s
ability to determine clear and unambiguous rationales for outsourcing specific
innovation activity.
comparison with extant knowledge: Survey results support existing knowl-
edge which displays that firms identify a clear rationale for outsourcing innovation
(Howells et al., 2008) (Cass, 2007). Results also display that firms clearly differ-
entiate between a ‘cost reduction’ rationale and other rationales which ultimately
improve profits (Bengtsson et al., 2009).
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7.4.2.3 c4. location choice
Expected performance through innovation outsourcing is dependent on a firm’s
ability to determine the level of various proximities, (i.e., spatial, organisational,
cultural, and professional), associated with supplier/partner location.
comparison with extant knowledge: Survey results support existing knowl-
edge which identifies that capability for managing supplier/partner locations is
more than the ability to identify and manage geographical distance. It also in-
volves the ability to identify and manage ‘psychic’ distance, (i.e., language, culture
and business practices) (Martinez-Noya et al., 2012) (Grimaldi et al., 2010).
7.4.2.4 c5. mode of outsourcing
Expected performance through innovation outsourcing is dependent on the ability
to align the mode of outsourced innovation to a firm’s strategic needs.
comparison with extant knowledge: Survey results support existing knowl-
edge which identifies that the choice of innovation outsourcing mode should be
aligned to the strategic needs of a firm (Baloh et al., 2008).
7.4.2.5 c6. pool of providers
Expected performance through innovation outsourcing is moderated by the abil-
ity to develop and maintain a large and diverse pool of potential innovation
outsourcing partners/providers.
comparison with extant knowledge: Survey results add to existing knowl-
edge by displaying that a lack of appropriate and available innovation outsourcing
partners/providers results in lost innovation opportunity, and consequently, lower
performance. This is especially so in industries susceptible to rapid and frequent
change in their business environment due to, for example, new technologies or
legislation.
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7.4.2.6 c7. provider selection
Expected performance through innovation outsourcing is moderated by the ability
to develop and use a comprehensive multi-criteria decision-making framework for
selecting the most suitable innovation outsourcing partner/provider.
comparison with extant knowledge: Survey results support existing knowl-
edge which identifies the need to use a broad and balanced range of criteria,
both formal and informal, for selecting appropriate partners/providers (Chen and
Hung, 2010) (Cui et al., 2009). Formal selection criteria emphasised the protec-
tion of intellectual property (Wu et al., 2013) (Kloyer and Scholderer, 2012), and
finance. Informal criteria, (e.g., trust), were used to build strong relationships
(Tucker and John, 2012) (Ford et al., 2012).
7.4.2.7 c9a, c9c, c9d. degree & alignment of modularity
Expected performance through innovation outsourcing is moderated by the ability
to determine and align appropriate levels of modularities, (i.e., product/service
architecture modularity, and; organisational design modularity).
comparison with extant knowledge: Survey results support existing knowl-
edge which displays the need for appropriate levels of product/service architecture
and organisational design modularity that are aligned to the innovation activity
being outsourced (Grote and Taube, 2007) (Baldwin and Clark, 1997) (Hayashi,
2008) (Stephan et al., 2008) (Zirpoli and Becker, 2011a).
7.4.2.8 c10a to c10c. degree of flexibility
Expected performance through innovation outsourcing is dependent on the flex-
ibility of: information technology structures; firm finance procedures, and; inno-
vation employment intensity.
comparison with extant knowledge: Survey results both support and add
to existing knowledge concerning c10a, c10b, and c10c.
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IT flexibility (c10a): Survey results support existing knowledge which
displays that the efficiency and effectiveness of innovation outsourcing is aided
by flexible firm structures and procedures relating to information technology
(Massini and Miozzo, 2012) (Barczak et al., 2008) (Hempell and Zwick, 2008).
finance flexibility (c10b): Survey results support existing knowledge which
displays that the efficiency and effectiveness of innovation outsourcing is aided by
flexible firm structures and procedures relating to finance (Hempell and Zwick,
2008).
employee flexibility (c10c): Survey results support existing knowledge
which displays that the efficiency and effectiveness of innovation outsourcing is
aided by flexible firm structures and procedures relating to employee intensity
(Wouters, 2010) (Hempell and Zwick, 2008) (Teirlinck et al., 2010).
complementary/substitutive innovation & flexibility: Survey results
add to existing knowledge by identifying that differing degrees of flexibility relat-
ing to information technology structures, firm finance procedures, and innovation
employment intensity are required depending on whether the outsourced innova-
tion activity is complementary or substitutive.
7.4.2.9 c11a to c11c. governance & control
Expected performance through innovation outsourcing is dependent on the ability
to develop and balance formal and informal governance & control when outsourc-
ing innovation.
comparison with extant knowledge: Survey results support existing knowl-
edge which displays the need to develop and use a balance of both formal and
informal governance & control routines and procedures when outsourcing inno-
vation (Roy and Sivakumar, 2012) (Roy and Sivakumar, 2011) (Fitzpatrick and
DiLullo, 2005) (Li et al., 2008) (Howard and Squire, 2007).
Survey results display that firms use formal routines as the foundation on
which innovation outsourcing relationships are developed, but then supplement
259
7.4 Discussion of findings
these with informal routines as they see fit. Firms cited trust (Plewa and Quester,
2006), and peripheral knowledge (Tiwana and Keil, 2007) as particular examples
of informal controlled used.
7.4.2.10 c12. organisational culture
Expected performance through innovation outsourcing is dependent on the de-
velopment and nurturing of subcultures appropriate to the innovation activity
being outsourced.
comparison with extant knowledge: Survey results support existing knowl-
edge. Firms understand that successful innovation outsourcing requires organi-
sational subcultures different to that for developing innovations internally (Mor-
tara et al., 2010) (Munsch, 2004). They appreciate that inappropriate subcul-
tures has the ability to suppress absorptive capacity (Rothaermel et al., 2006),
making the integration of knowledge a struggle, resulting in lower performance.
Consequently, firms are prepared to undertake deliberate interventions to ensure
appropriate subcultures are developed for outsourcing innovation (Kleyn et al.,
2007) (Zenger and Lazzarini, 2004).
Survey results add to existing knowledge by emphasising the need to ‘measure’
culture both before and after interventions to ensure that any changes take effect.
7.4.2.11 c13a to c13c. day-to-day management
Expected performance through innovation outsourcing is: moderated by the abil-
ity to manage innovation outsourcing through projects; dependent on the ability
to understand what constitutes knowledge and control its flow across boundaries;
dependent on the ability to learn by combining new architectural and component
knowledge with prior knowledge.
comparison with extant knowledge: Survey results both support and add
to existing knowledge concerning c13a, c13b, and c13c.
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managing through projects (c13a): Survey results support existing knowl-
edge concerning the use of project management skills specific to technology devel-
opment with external partners/providers to support innovation outsourcing (Cui
et al., 2009). They also support the need for a broad range of skills necessary for
successfully managing outsourced innovation projects, i.e., resource management,
understanding strategic value, customer insight, technological & organisational
skills; managing R&D culture, communication & cooperation, and social respon-
sibility (Flipse et al., 2013). Outsourced innovation requires individual managers
with a high degree of skill.
Survey results add to existing knowledge by identifying a multi-tiered ap-
proach for successfully managing outsourced innovation projects. This approach
distributes the day-to-day management of outsourced projects amongst key man-
agers who liaise directly with their counterparts. This addresses potential dif-
ficulties in recruiting highly-skilled project managers experienced in managing
outsourced innovation.
managing knowledge (c13b): Knowledge associated with innovation prod-
ucts/services is not completely decomposable (Paoli and Prencipe, 1999). Conse-
quently, there is a risk of firms, inadvertently, transferring proprietary knowledge
to suppliers in outsourcing relationships.
Survey results add to existing knowledge by identifying the high cost of inno-
vation outsourcing relationships especially in managerial time and energy. There
is a need to ensure sufficient flow of information between a firm and their part-
ners/providers so that innovation outsourcing objectives are met, whilst being
careful not to, inadvertently, divulge important information. A firm within the
survey addressed this issue by ensuring experienced managers always accompa-
nied less-experienced employees when meeting with outsourced innovation sup-
pliers.
The above issue is also identified by (Martinez-Noya et al., 2013) who suggest
that firms need to, firstly, assess the need to transfer proprietary knowledge to
suppliers, and; secondly, identify the supplier’s opportunity for exploiting the
acquired knowledge. It is suggested that firms invest less in relationships where
the risk of appropriation is high and adjust behaviour by being less cooperative.
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managing learning (c13c): Survey results support existing knowledge
which identifies the need for a focus on absorptive capacity (Lowman et al.,
2012). They also support the need to ensure that the outcomes of outsourced
innovation activity are efficiently disseminated and effectively integrated in to the
firm’s existing knowledge base (Zirpoli and Becker, 2011a) (Zirpoli and Becker,
2011b). Survey results display a particular emphasis on the need to disseminate
tacit knowledge to promote effective learning (Ford et al., 2012).
7.5 Summary
Interview survey data has been analysed and used to deductively test the process
and capabilities propositions which form a preliminary generic holistic innovation
outsourcing model. A process of pattern-matching and explanation building is
used to validate the propositions and explain anomalies. The outcome is a val-
idated generic holistic model for outsourcing innovation to address this study’s
primary research question, ‘how can firms successfully outsource innovation’?
Findings concerning the overall innovation outsourcing process and its asso-
ciated capabilities have been summarised and discussed.
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Chapter 8
Conclusions
This chapter summarises the programme of research and its contributions to
research. These are discussed to fulfil research objective 3, i.e., to ‘discuss the
potential benefits of utilising the model to outsource innovation’. Limitations of
research are identified and directions for future work suggested.
8.1 Programme of research
This study’s research aim has been to:
Develop a generic holistic model to aid firms to successfully outsource
innovation.
which has been fulfilled through the following research objectives:
1. Undertake a state-of-the-art review to define a baseline of knowledge relat-
ing to innovation outsourcing as a management discipline.
2. Develop a validated holistic model through the identification & organisa-
tion, and refinement of innovation outsourcing capabilities for performance.
(a) Inductively develop an archetype framework for successfully outsourc-
ing innovation.
(b) Develop a preliminary innovation outsourcing model by exploring the
framework to identify the associations between capabilities and per-
formance.
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(c) Design and administer a survey to gather appropriate data with which
to test the preliminary model.
(d) Analyse the results of the survey to deductively validate & refine the
model.
3. Discuss the potential benefits of utilising the model to outsource innovation.
by executing a programme of research comprising a two stage inductive/deductive
process of descriptive theory-building illustrated in Fig. 8.1.
Figure 8.1: Building descriptive innovation outsourcing theory
Stage 1 - Development of preliminary model through induction: This
initial stage developed a preliminary model of innovation outsourcing. Template
analysis was used to inductively develop an innovation outsourcing archetype
framework from a literature data set, (chapter 4). The framework was then ex-
plored using influence diagrams to make explicit the associations between innova-
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tion outsourcing process, capabilities and performance to produce a preliminary
model of innovation outsourcing, (chapter 5).
Stage 2 - Validation and refinement of model through deduction: This
stage validated and refined the preliminary model of innovation outsourcing. An
interview survey protocol and instrument reflecting the preliminary innovation
outsourcing model as rich pictures was developed for use as part of a semi-
structured interview survey, (chapter 6). The data collected from the survey
was used to deductively validate and refine the preliminary model of innovation
outsourcing through a process of analysis using pattern matching and explana-
tion building (chapter 7). The outcome was a validated model of innovation
outsourcing.
8.2 Primary research contribution
This study’s primary contribution arises directly from the outcome of its research
aim, which is a validated generic holistic model to aid firms to successfully out-
source innovation.
The model, (illustrated in Fig. 8.2), is represented as a three stage process
involving, the determination of innovation activity to be outsourced, (i.e., selec-
tion); the deployment of innovation to be outsourced, (i.e., deployment), and;
the management of outsourced innovation, (i.e., implementation). It is explained
through statements of correlation between its structure & process, and constituent
capabilities, to performance, i.e., statements p1-p8, and c1-c13. The statements
are integral to the model and provide an understanding of the process and capa-
bilities required to successfully outsource innovation and realise performance.
The significance of the model is detailed below in terms of its contributions
to both the theory and practice of innovation outsourcing.
8.3 Contribution to theory
This study provides key contributions to the theory of innovation outsourcing.
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Figure 8.2: Overall innovation outsourcing process
Definition of innovation outsourcing: Firstly, using a structured and step-
wise approach for organising and integrating the extant literature, this study
identifies innovation outsourcing as a complex multi-faceted concept compris-
ing various characteristics encompassing several theoretical foundations. It also
identified that there does not exist a widely accepted definition of innovation
outsourcing. The characteristics of innovation outsourcing were elucidated from
existing knowledge to construct a clear generic definition:
‘a strategic decision involving the antecedents, processes and implica-
tions by which a firm substitutes or complements its internal innova-
tion activity with that sourced from outside its boundaries’
How management and employees define and understand innovation outsourcing
forms the foundation of their actions. It is important, therefore, that a clear and
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unambiguous definition of innovation outsourcing is shared as widely as possible
within an organisation and amongst partner/supplier organisations.
Holistic innovation outsourcing: Secondly, through the development of a
holistic model this study addresses key gaps in knowledge that were identified in
section 2.9 Key findings & knowledge gaps of Chapter 2, Review of Literature.
The gaps concern incomplete innovation outsourcing theory from a management
perspective and the lack of a capabilities framework for managing innovation
outsourcing.
8.3.1 Innovation outsourcing management
The validated generic holistic model developed by this study consolidates current
understanding of innovation outsourcing and extends it, specificlly, regarding
the role of management. In particular, this study adds to existing knowledge in
relation to: systems, utility & value, and the integration of strategic management
perspectives within an overall innovation outsourcing process.
This study’s contributions to innovation outsourcing management theory re-
late to process. They are summarised in Table 8.1, and displayed within the
model, Fig. 8.2, as innovation outsourcing process capabilities p1-p8.
8.3.1.1 An open system
The model developed by this study describes innovation outsourcing as an open
system of interrelated activities that takes firm strategy, (in terms of people,
organisational structures, environment, and technology), as its input to transform
it in to improved firm performance through innovation.
This study is the first to consider innovation outsourcing as a system. In doing
so, it has enabled a more complete view of innovation outsourcing management
than is currently available. Despite innovation outsourcing being a complex multi-
faceted concept comprising various characteristics encompassing several theoret-
ical foundations, existing studies have tended towards a narrow focus, concerned
only with one or a few aspects of innovation outsourcing.
267
8.3 Contribution to theory
Table 8.1: Innovation outsourcing process capabilities
8.3.1.2 Description of performance, p1
This study provides an explicit description of how performance through inno-
vation outsourcing is managed. Performance is managed by ensuring that the
total utility of innovation outsourcing benefits outweigh the costs of achieving
the delivered benefits. The basis of this statement is the value concept which has
its foundations in utility theory (Lancaster, 1971) and is widely used in various
contexts, including business strategy, marketing and economics (McIvor, 2005).
Whilst the extant literature makes reference to the term ‘performance’ in the
context of innovation outsourcing it does not explain the term, nor explain how
it is to be realised. Instead, innovation outsourcing studies tend to assume firm
performance as an outcome, focusing on the expected benefits (Amaral et al.,
2011) (Howells et al., 2008) (Piachaud, 2002) with consideration of only a limited
set of capabilities necessary for realising performance. The review of literature
identified seven papers that considered the complete innovation outsourcing pro-
cess. These papers, whilst referring to firm performance, do not explain the term,
nor describe how it is to be realised.
This study’s statement of how performance through innovation outsourcing is
managed addresses a notable criticism within the extant innovation outsourcing
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literature which is the lack of an explicit focus on firm performance, ‘... we
far better understand why companies expect to profit from outsourcing R&D as
compared with how they actually benefit’ (Hsuan and Mahnke, 2011).
8.3.1.3 Overall innovation outsourcing process, p2
This study identifies managing innovation outsourcing for performance as a three
stage process that is constrained by its environment. The three stages of the
process involve: determining the innovation activity to be outsourced, (i.e., selec-
tion); deploying innovation to be outsourced, (i.e., deployment), and; managing
outsourced innovation, (i.e., implementation). The environmental constraints
comprise external, internal, and cognitive elements.
Environmental constraints: Whilst several studies, e.g., (Chang et al., 2009)
(Zirpoli and Becker, 2011a), have drawn attention to the need to consider the in-
fluences of the global environment when outsourcing innovation, this study makes
an explicit association between firm performance through innovation outsourcing
and its broader environment.
This study is the first to identify, collate and categorise the environmental
influences on innovation outsourcing. Each influence has the potential to limit a
firm’s performance if it is not appropriately considered as part of its strategy when
outsourcing innovation. These constraints are categorised as: external to the
firm, (e.g., globalisation, uncertainty, etc.); internal to the firm, (e.g., firm size,
learning, etc.), and; cognitive, (e.g., external R&D as substitute/complement,
commitment, etc.).
External constraints highlight the strategic management perspective of the
industry view, (IV), which concerns the relationship between the firm and its
external environment, in particular, the industry in which it competes. The per-
formance potential of the firm through innovation outsourcing is influenced by
the structural characteristics of the industry in which it competes (Porter, 1980),
and how it sees the world with respect to external factors such as globalisa-
tion, uncertainty, new economic paradigms, global talent pools and global legal
regimes.
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Internal and cognitive constraints highlight the strategic management per-
spective of the resourced based view, (RBV), which concerns the relationship
between the firm and its internal environment. The performance of a firm is in-
fluenced by the competitive advantage that it realises through the distinctiveness
of its capabiities for outsourcing innovation (Prahalad and Hamel, 1990).
Three stage management subsystem: This study’s three stage, (selection,
deployment and implementation), process for managing innovation outsourcing
contrasts with existing knowledge which views the innovation outsourcing process
simplistically as two discrete and independent steps of selection and implemen-
tation (Cui and Loch, 2011) (Murray et al., 2009), which disregard the need for
ascertaining and deploying appropriate firm structures and procedures for man-
aging the specific risks associated with innovation outsourcing.
The three management stages of the model identify factors which display
that performance through innovation outsourcing requires the consideration of
four strategic management perspectives and their interdependencies, i.e.: the
industry view (IV), transaction cost economics (TCE), the resource based view
(RBV), and the relational view (RV).
In contrast, the majority of papers that consider the complete innovation
outsourcing process reference only the RBV in terms of the specific capabilities
necessary for particular performance outcomes (Zirpoli and Becker, 2011a) (Zir-
poli and Becker, 2011b) (Ciravegna and Maielli, 2011) (Bengtsson et al., 2009).
The IV and RBV are referenced by (Roy and Sivakumar, 2011) as influences for
the management of intellectual property when outsourcing innovation. The RV is
emphasised by (Azadegan and Dooley, 2010) in terms of aligning learning styles
for particular performance outcomes. Only (Chang et al., 2009) considers the
innovation outsourcing process in terms of industry-specific factors, firm-specific
factors and governance specific factors which refer to the IV, RBV and TCE
respectively.
8.3.1.4 Selection, p3
This study identifies that performance and its management entails determining
what innovation should be outsourced and why it should be outsourced. This
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is illustrated within the model as the selection stage and is based on the RBV,
theory of core competencies and utility theory.
This definition of selection draws a clear distinction between what should
be outsourced and what can actually be outsourced. If performance is to be
managed, determining what innovation is to be outsourced can only be undertaken
after consideration of the potential costs of outsourcing innovation. Exisiting
studies only define selection in terms of differentiating core capabilities from non-
core capabilities. They are unable to draw the distinction between what should
be outsourced and what can actually be outsourced due to their lack of focus on
performance.
Determining what innovation should be outsourced involves differentiating in-
novation activity based on its association with core capabilities. This is because
performance of a firm is influenced by the competitive advantage that it realises
through the distinctiveness of its capabiities. Innovation activity associated with
core capabilities is retained within the firm, whilst remaining activity is consid-
ered for outsourcing, enabling a distinct internal/external boundary of innovation
activity to be defined.
Determining why innovation should be outsourced involves ascertaining the
utility of innovation activity in terms of its nature, (i.e., minimising cost or max-
imising profit), and scale. Utility enables value, and consequently, performance
of innovation outsourcing to be determined.
Selection may be initiated by either ‘what innovation should be outsourced’
or ‘why it should be outsourced’, but one must be aligned to the other.
8.3.1.5 Deployment, p4
This study identifies that performance and its management entails the alignment
of a firm’s innovation outsourcing capability to the innovation activity that should
be outsourced. Only innovation activity that can be aligned to capability is able
to be outsourced successfully, defining what innovation is to be outsourced. This
is illustrated within the model as the deployment stage.
Alignment, firstly, involves the consideration of various relevant capabilities
required for potentially outsourcing innovation activity. Secondly, it involves
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deciding whether to invest in resources to rectify any shortfall in capability. This
is achieved by weighing any costs against the utility of innovation activity to
determine the value of outsourcing. The deployment stage is able to undertake
this pivotal role in the innovation outsourcing management subsystem because
it interfaces to various capabilities enabling effective outsourcing decisions to be
made.
The interface of the deployment stage to various capabilities displays that the
outsourcing decision is not explained solely in terms of TCE, but by the inter-
dependence between and integration of the strategic management perspectives,
TCE, RBV, RV, and IV. This is outlined below.
TCE: The model displays that the decision to outsource innovation is depen-
dent on performance which is achieved through value, where the utility, (identified
through ‘why innovation should be outsourced’), of outsourced innovation activity
is greater than the costs of outsourcing.
Within the deployment stage, determining where and to whom innovation is
outsourced concerns capability for making choices for the location and provider
of innovation products and services. It forms the relationship between the firm
and the market place in terms of the innovation outsourcing transaction.
TCE – IV: The model displays that the decision to outsource innovation,
(TCE), is dependent on the consideration of external industry factors, (IV),
(e.g., globalisation and uncertainty), which have the potential to constrain per-
formance.
TCE – RBV: The model displays, (through determining ‘what innovation
should be outsourced’), that the decision to outsource innovation, (TCE), is de-
pendent on differentiating non-core innovation activity from core innovation ac-
tivity, (RBV).
The model also displays that the decision to outsource innovation, (TCE), is
dependent on making effective resourcing decisions which aligns innovation out-
sourcing capability to the innovation activity that should be outsourced, (RBV).
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The model further displays that the continual identification, resourcing and
development of capabilities aligned to the innovation activity being outsourced,
(TCE), enables the dynamic building of organisational, functional and techno-
logical skills which are adaptive and difficult to imitate (RBV).
TCE – RV: The model displays through the implementation stage that the
decision to outsource innovation, (TCE), is dependent on the day-to-day man-
agement, (RV), of outsourced innovation activity. Cultivating relationships with
external organisations to access specific skills and knowledge has the potential to
create valuable and difficult-to-imitate innovations.
TCE – RBV, RV: The model displays that the decision to outsource innova-
tion, (TCE), is dependent on making effective resourcing decisions which aligns
innovation outsourcing capability to outsourced innovation activity. Innovation
outsourcing capability includes those routines, processes and infrastructure re-
quired for managing innovation outsourcing both within the firm, (RBV), and
across firm boundaries, (RV).
TCE – IV, RBV, RV: The model displays that the decision to outsource
innovation, (TCE), requires the consideration of external industry factors, (IV),
when making investment decisions to develop resources for use either within the
firm, (RBV), or beween firms, (RV).
8.3.1.6 Implementation stage, p5
This study identifies that performance and its management entails the day-to-day
management of outsourced innovation. Performance is moderated by the ability
to manage the multi-faceted aspects of day-to-day outsourced innovation, which
includes: managing innovation outsourcing through projects; understanding what
constitutes knowledge and controlling its flow across boundaries, and; managing
learning by enabling the combining of new architectural and component knowl-
edge with prior knowledge.
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8.3.1.7 Investment in capabilities, p6
This study identifies that innovation outsourcing performance is positively as-
sociated with making appropriate investment decisions which align innovation
outsourcing capabilities to the innovation activity being outsourced. The term
‘appropriate’ is emphasised; whilst sufficient consideration and investment in in-
novation outsourcing capabilities aids performance, insufficient consideration and
investment in capabilities moderates performance due to lost opportunity. It can
also be inferred that over-investment in innovation outsourcing capabilities is
negatively associated with performance. Performance requires the alignment of
outsourcing capability to the innovation activity that is to be outsourced.
This study’s systems-led approach has identified that there exist various ca-
pabilities necessary for outsourcing innovation across its three stages; selection,
deployment and implementation. For performance, there must exist sufficient
capability for outsourcing the proposed innovation activity. If there is insufficient
capability, a judgement on whether investing in additional capability justifies
the benefits to be gained from outsourcing is required to be made. Performance
requires that the benefits to be gained from outsourcing exceeds the cost of invest-
ing in additional capability. Where the costs of investing in additional capability
exceeds the benefits to be gained from outsourcing, the proposed outsourcing of
the innovation activity is required to be reviewed.
Existing knowledge concerning innovation outsourcing capability and perfor-
mance tends to refer only to the protection of intellectual property and the in-
creased risks that are posed where there is insufficient capability to prevent IP
leakage (Piachaud, 2002).
8.3.1.8 Portfolio/transactional approach, p7
This study identifies and explains the use of a portfolio or transactional approach
when outsourcing innovation.
Typically, a portfolio approach may be used when outsourcing innovation in a
stable environment, which is explained by the RBV. A portfolio approach enables
a firm’s list of potentially outsourced innovation activity to be evaluated and
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prioritised prior to the allocation of resources, offering the advantage of strategic
alignment, maximisation of value and the balance of risk & reward.
Despite the advantages of using a portfolio approach, this study presented
evidence for the use of a transactional approach for outsourcing innovation. This
cannot be explained solely through the theory of TCE, which asserts that firm’s
should either develop the capability internally or acquire an organisation with the
capability. It is explained through a combination of TCE and RBV, which asserts
that it is prudent to outsource when the cost of either developing internal capa-
blity or acquiring an organisation with the capability is too high; opportunism
is viewed, simply, as part of the cost of gaining access to specific capabilities
(Barney, 1999). This study identified that firm’s, typically, adopting a discrete
transactional approach to innovation outsourcing were SMEs, (small to medium-
sized enterprises), who tend not to possess the same level of resources as larger
global organisations which, typically, adopt a portfolio approach.
In addition to the above, this study identifies that use of a transactional ap-
proach may also be due to a firm’s external environment. Firm’s operating in a
dynamic and competitive market may be required to continually respond imme-
diately to a need where there is a narrow window of opportunity for bringing a
product to market before it becomes obsolete. This is explained through through
a combination of TCE, RBV, and IV.
The model displays that the selection of innovation activity to be outsourced
may be initiatiated with either the ‘what’ or ‘why’ tasks. Initiating the selection
of innovation activity with the ‘what’ task is consistent with a portfolio approach,
whilst initiating the selection of innovation activity with the ‘why’ task is consis-
tent with a transactional approach.
Existing studies do not address the use of a portfolio or transactional approach
when outsourcing innovation.
8.3.1.9 Continual improvement, p8
This study identifies that the continual identification, resourcing and development
of capabilities aligned to the innovation activity being outsourced is positively
associated with sustained performance.
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Through the innovation model this study describes a mechanism for sustained
performance. The alignment of outsourcing capability to outsourced innovation
activity is necessary for performance. Across the three stages, (selection, deploy-
ment and implementation), capabilities are required to be examined to identify
whether they are sufficient for the successful outsourcing of any proposed innova-
tion activity. Where there exists a deficit, additional capability is required to be
developed prior to outsourcing, as long as the benefits outweigh the costs. This
continual focus on performance and capabilities enables the dynamic building of
organisational, functional and technological skills which are adaptive and difficult
to imitate.
This study is the first to associate sustained performance with the need to
continually review innovation outsourcing capability.
8.3.2 A capabilities framework
A capabilities framework for managing innovation outsourcing is developed by
this study to address a key gap in knowledge identified from the review of litera-
ture. It is presented below as Table 8.2. The capabilities framework comprises a
set of specific capabilities, (c1-c13), associated with innovation outsourcing per-
formance which are structured according to their role, (i.e., what, why, where,
to whom, and how innovation is outsourced & managed day-to-day), within the
three stages of the innovation outsourcing process, (i.e., selection, deployment,
and implementation). Each capability and its corresponding role is the outcome
of validation through the analysis of survey data.
The framework has been developed using a systems-led contingency approach,
and is presented as a portfolio of capabilities. It reflects that there is no one best
way to manage innovation outsourcing and that managerial decisions for effective
firm performance are dependent on the nature of the environment in which the
organisation operates.
The framework comprises a more comprehensive set of capabilities with greater
breadth across the innovation outsourcing process than exists within the extant
literature, for example, (Zirpoli and Becker, 2011a) (Zirpoli and Becker, 2011b)
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Table 8.2: Innovation outsourcing capabilities
(Ciravegna and Maielli, 2011) focus only on capabilities to manage modularity,
knowledge and learning.
This study’s contribution to the current understanding of individual capabil-
ities for outsourcing innovation is summarised below.
8.3.2.1 Pool of providers, c6
This study identifies that innovation outsourcing performance is moderated by the
ability to develop and maintain a large and diverse pool of potential innovation
outsourcing partners/providers.
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Firms that proactively develop and maintain a pool of potential providers are
able to respond rapidly to new opportunities for which they need capabilities
that aren’t immediately available within the firm. In contrast, firm’s that do not
invest in developing a pool of potential providers accumulate potential innovation
projects that they are unable to fulfil, possibly resulting in lost opportunities.
This capability is especially pertinent to industries susceptible to rapid and
frequent change in their business environment due to, for example, new technolo-
gies or legislation.
8.3.2.2 Degree of flexibility, c10a to c10c
Innovation outsourcing performance is dependent on the flexibility of: informa-
tion technology structures (Massini and Miozzo, 2012); firm finance procedures
(Hempell and Zwick, 2008), and; innovation employment intensity (Wouters,
2010).
Whilst this study’s analysis supports the above, it also identifies that differing
degrees of flexibility are required depending on whether the nature of the out-
sourced innovation activity is complementary or substitutive. Firms substituting
innovation activity require greater flexibility in their existing information tech-
nology, finance and employee infrastructure than those firms that complement
their innovation activity.
This study’s analysis identifies that firms complementing existing innovation
activity with that sourced from outside their boundaries, typically, do not re-
view nor enhance the flexibility of existing structures and procedures. This is
because complementary innovation activity tends to be incremental in nature,
and existing information technology, finance and employee infrastructure seem to
be sufficiently flexible to cope with smaller scale demands.
In contrast, firms substituting existing innovation activity with that sourced
from outside their boundaries, typically, undertake a broad review of the scale
and function of firm infrastructure, including information technology, finance
procedures and number of employees. This is because the decision to transfer
innovation activity from within a firm is often accompanied by significant change
to organisational design.
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8.3.2.3 Organisational culture, c12
Performance through innovation outsourcing is dependent on the development
and nurturing of subcultures appropriate to the innovation activity being out-
sourced (Mortara et al., 2010) (Rothaermel et al., 2006) (Kleyn et al., 2007).
This study adds to the current understanding of organisational culture when out-
sourcing innovation by emphasising the need to ‘measure’ culture both before
and after interventions to ensure that any changes take effect.
8.3.2.4 Managing through projects, c13a
Performance through innovation outsourcing is moderated by the ability to man-
age outsourced innovation through projects (Cui et al., 2009) (Flipse et al., 2013).
Ensuring that outsourced innovation objectives are achieved involves the day-
to-day management of various factors, including: innovation activity, schedules,
quality, decisions, attitudes, skills, stakeholders, teams, contracts, finance, com-
munication, risk, etc. In order to handle the inherent complexity and uncertainty
of outsourced innovation, managing through projects is recommended. This re-
quires individual managers with a high degree of skill who are limited in supply.
To address potential difficulties in recruiting highly-skilled project managers
experienced in managing outsourced innovation, this study identifies that firms
tend to adopt a multi-tiered approach for successfully managing outsourced in-
novation projects. This approach distributes the day-to-day management of out-
sourced projects amongst key managers who liaise directly with their counter-
parts.
8.3.2.5 Managing knowledge, c13b
Performance through innovation outsourcing is dependent on the ability to under-
stand what constitutes knowledge and control its flow across boundaries (Martinez-
Noya et al., 2013) (Paoli and Prencipe, 1999).
Communication with partners/suppliers is an inherent aspect of outsourced
innovation. Due to the incomplete decomposability of knowledge associated with
innovation products/services, there exists a risk of inadvertently transferring pro-
prietary knowledge to suppliers in outsourcing relationships. This study identifies
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that this issue may be overcome by ensuring that experienced managers always
accompany less-experienced employees when meeting with outsourced innovation
suppliers.
8.4 Contribution to practice
The key aspects of the model which aids managers when outsourcing innovation
are discussed below.
8.4.1 A shared understanding
The holistic model promotes a shared understanding (Mihalache et al., 2012)
of what innovation outsourcing entails in terms of its capabilities and process.
This is especially important for garnering management support which is widely
accepted as necessary for innovation outsourcing to be successful (Amaral et al.,
2011) (Mortara et al., 2010). This was also a theme that was universally voiced
by interviewees during the survey, e.g., ‘buy-in from leadership is essential.’ [07-
peng-tech].
8.4.2 A focus on performance
The holistic model enables a focus on performance. A significant criticism of
managers when outsourcing innovation is that they tend to focus on expected
benefits rather than actual outcomes. This is also a criticism of much innovation
outsourcing research, ‘... we far better understand why companies expect to profit
from outsourcing R&D as compared with how they actually benefit.’ (Hsuan and
Mahnke, 2011).
The holistic model has been developed with a focus on performance from the
outset, associating both capabilities and how they are organised, i.e., process,
to performance. Consequently, its use concentrates minds on making innovation
outsourcing decisions for actual outcomes.
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8.4.3 Effective ‘selection’ decisions
The ‘selection’ stage of the holistic model encapsulates some key requirements
for successfully outsourcing innovation enabling better decisions.
clarity of selection: The model promotes clarity in the selection of innova-
tion activity to be outsourced. Managers are required to clearly identify what
innovation activity they can potentially outsource, and their rationale for doing
so. Without knowing what innovation activity is important to them and what
is not, they risk the potential loss of core competencies or a lack of operational
efficiency. Without knowing why they are seeking to outsource innovation activ-
ity, managers are unable to determine how to measure the potential benefit to be
gained from outsourcing. The rationale for outsourcing is required to be specific
to the innovation activity to be outsourced.
flexibility: The model promotes flexibility in the selection procedure, and sub-
sequent process for outsourcing innovation. It enables either a transactional or
portfolio approach to be adopted. The selection stage can be initiated either by
determining ‘what innovation activity is to be outsourced’ or ‘why it is to be out-
sourced’, but they must be aligned to each other. Initiating selection with ‘what
innovation activity is to be outsourced’ is consistent with a portfolio approach,
whilst initiating selection with ‘why innovation activity is to be outsourced’ is
consistent with a transactional approach.
alignment with deployment/implementation capabilities: The model sup-
ports the achievement of innovation outsourcing objectives by ensuring the need
for appropriate capabilities prior to outsourcing. The overlap of the implementa-
tion stage with the selection stage highlights the interdependency between inno-
vation activity that can potentially be outsourced and the need for appropriate
capabilities to ensure innovation outsourcing objectives are met. Innovation ac-
tivity selected to be outsourced should not be outsourced without the appropriate
deployment/implementation capabilities.
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hygiene capabilities The model identifies the minimum set of capabilities that
a firm must possess and invest in to engage in outsourcing innovation. These are
termed hygiene capabilities and are represented by the capabilities necessary for
selecting innovation activity that can potentially be outsourced.
8.4.4 Effective ‘deployment’ decisions
The ‘deployment’ stage of the holistic model encapsulates some key requirements
for successfully outsourcing innovation enabling better decisions.
capabilities investment: The model supports effective investment decisions
in innovation outsourcing capabilities. Displaying its central role, the deploy-
ment stage is defined by the overlap between the selection and implementation
stages. Comprising the structures and procedures necessary to support the imple-
mentation of outsourced innovation activity, it represents the distinction between
innovation activity that can potentially be outsourced and that which can actually
be outsourced. This distinction enables investment decisions to be focused only
on those capabilities necessary to support outsourced innovation.
development of innovation outsourcing as a strategic advantage: The
model supports the development of innovation outsourcing as a strategic advan-
tage. The deployment stage of the model, importantly, displays the need for
ascertaining and deploying appropriate firm structures and procedures for man-
aging the specific risks associated with innovation outsourcing. These deliberate
interventions support the purposeful creation, extension and modification of the
firm’s innovation outsourcing resource base as dynamic capabilities. Over time,
the development of dynamic capabilities has the potential to confer competitive
advantage. This supports the notion of innovation outsourcing as a strategic
initiative.
stream-lined decisions: The model promotes more stream-lined decisions.
The overlap of the selection and implementation stages identifies three distinct
but interdependent stages. This highlights that although an outsourcing decision
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may relate to a particular stage, execution of the decision is related to decisions
made in other stages. This enables quick provisional decisions and effective final
decisions to be made when outsourcing innovation.
8.4.5 Effective day-to-day management
The model aids effective day-to-day management of outsourced innovation. Prior
to the implementation stage of the model, the ‘selection’ and ‘implementation’
stages have ensured that, only innovation activity appropriate for outsourcing is
selected, and that it is supported by appropriate structures and procedures. The
consequence is fewer potential risks and implementation issues, leading to more
effective day-to-day management of outsourced innovation.
8.5 Secondary research contributions
In general, this study’s secondary contributions relate to the research process
adopted for fulfilling its research aim.
8.5.1 Synthesis of structured methodology for review:
Due to the novelty of the domain there does not exist a comprehensive review,
nor a means for conducting a structured review of literature relating to innovation
outsourcing. A systematic methodology framework comprising a search, selection
and analysis strategy was synthesised from those of related domains. The value
of the methodology was displayed in its execution and outcomes.
8.5.2 A baseline of knowledge
This study has provided a baseline of knowledge relating to innovation outsourc-
ing as a management discipline. Innovation outsourcing was identified to be a
complex multi-faceted concept comprising various characteristics encompassing
several theoretical foundations.
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8.5.3 Process for building innovation outsourcing theory
This study has provided a process for building and continually refining descriptive
theory relating to managing innovation outsourcing. A general model for building
disruptive innovation theory (Christensen, 2006) was adapted and applied to
building theory for innovation outsourcing.
Methods and techniques have been specified for both the induction and de-
duction stages of innovation outsourcing theory building. Template analysis and
influence diagrams were used to inductively develop a preliminary innovation out-
sourcing model. A semi-structured interview survey was used to gather data for
validating and refining the model in the deductive stage. Rich pictures, developed
using soft systems methodology, aided the eliciting of data regarding a complex
domain. Pattern matching & explanation building were used as appropriate anal-
ysis techniques.
8.6 Limitations of research
Research quality should be an integral aspect of any research design. Conse-
quently, especial care has been taken throughout this research study to ensure
that an acceptable level of quality or ‘trustworthiness’ (Lincoln and Guba, 1985)
has been maintained. Nevertheless, as with all research, it is subject to limita-
tions.
In keeping with the qualitative nature of this study, the limitations of research
are discussed in terms of:
1. Credibility - refers to how believable are the findings of a study, similar to
internal validity.
2. Transferability - refers to the extent to which findings are applicable to
other contexts, similar to external validity.
3. Dependability - refers to whether a study’s findings are applicable at other
times, similar to reliability.
4. Confirmability - refers to the degree to which a researcher’s values have
been allowed to intrude in to a study, similar to objectivity.
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8.6.1 Credibility of model
This is the extent to which the model is believable in terms of its correlations
between process & capabilities to performance, and the extent to which other
plausible explanations for performance have been ruled out. Possibly, the best
way to establish credibility is to have examined the model from as many different
ways as possible, especially as alternative explanations are likely to come from a
different viewpoint.
8.6.1.1 Literature data set
Examining the model from as many different ways as possible is aided or limited
by particular attributes of the literature data set used to inductively develop the
model. These are discussed below.
scale, diversity & quality: The credibility of the model is improved with
increased scale, diversity & quality of the source data used to develop the inno-
vation outsourcing model. The review of literature identified a large and diverse
number of innovation outsourcing studies over a significant period of time with
low specificity. The use of literature provided quick access to data of acceptable
quality. The use of primary data was disregarded because the time and level
of resources needed to collect a similar scale, diversity and quality of data was
prohibitive.
suitability: Credibility of the model is influenced by whether the source data
used for its development is suitable, i.e., measurement or construct validity. The
suitability of using a literature data set for the purpose of developing a preliminary
model was addressed by identifying how other researchers had managed similar
scenarios in similar contexts. Support for using a literature data set is provided
by (Smith et al., 2008) who uses literature to inductively develop a conceptual
model of factors influencing an organisation’s ability to manage innovation.
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8.6.2 Transferability of model
This is the extent to which the model, in terms of its correlations between process
& capabilities to performance, can be trusted to apply to different contexts. This
is established by testing the model on different data sets. Transferability of the
model is aided or limited by the data set with which it was deductively validated
& refined.
8.6.2.1 Interview data set
A degree of transferability for the model is established by validating and refin-
ing the model using data collected through a semi-structured interview survey.
The influencing factor is the ‘quality’ of subjects, selected to be interviewed, (in
terms of the breadth & depth of their experience and expertise), as the data will
be only as good as the responses received. Consequently, careful consideration
was given to the selection of interview subjects. The interview data was drawn
from eight senior executives and professionals with over 150 years experience in
innovation outsourcing. Their experience related to numerous organisations in
several industry sectors. The firms ranged in size from SMEs, with a turnover of
less than £20m to global conglomerates with £multi-billion turnovers. Different
groups of interviewees may provide different or additional insights.
8.6.3 Dependability of model
This is the extent to which the model is applicable at other times. It is a function
of how the source data for inductively developing the model and deductively
validating the model was collected. Dependability is attained by ensuring that
unwanted data is excluded and sufficient relevant data is included.
8.6.3.1 Preliminary model
Dependability of the model is aided by the structured approach adopted for ex-
cluding irrelevant data and using only relevant data for building the model. This
is achieved at two levels, firstly in the definition of the literature data set and,
secondly, in the template coding process to develop the preliminary model.
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definition of literature data set: A methodical search of two leading databases
of literature within the business and management domains was undertaken to de-
fine the base data set. Searches contained the terms ‘outsourcing and (R&D
or innovation)’ and criteria were specified to restrict the search to journal arti-
cles, scholarly journals or academic journals and those that are peer reviewed.
Each paper was read and studied in detail before categorising them according
to particular foci where innovation outsourcing is treated as a discipline used by
management to make informed decisions based on a good understanding of the
enterprise and its external environment.
template coding process: The template coding process ensured that only
relevant data was used for developing the preliminary model. The coding process
was started with the most recent paper to mitigate risks due to historical data.
It was continued with waves of categorising text, review and reflection.
8.6.3.2 Validation of model
Dependability of the model is aided by the use of an interview protocol and survey
instrument to ensure that only relevant data is collected and used for validating
the model.
interview protocol & survey instrument: A structured seven stage ap-
proach was used as the foundation for the survey design. The structured approach
aided the application of dependability checks throughout the inquiry. Depend-
ability was also aided by the use of a rich picture interview survey instrument.
8.6.4 Confirmability of model
The qualitative nature of this study demands that especial care be taken to
address the issue of confirmability. It is the extent to which this researcher’s
values or bias has been allowed to influence the development and validation of
the model.
To display that development of the model has been done in ‘good faith’, an
‘auditable’ approach was adopted by this study to provide as much transparency
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as possible through detailed descriptions of the data and methods used to develop
the model. This is summarised below.
literature data set: Detailed descriptions are provided for the synthesis of a
structured methodology for conducting a review of innovation outsourcing liter-
ature as well as its execution and results. The literature data set provides a data
source that is permanent and available in a form that can easily be checked by
others (Denscombe, 2007).
theory-building method: A description of the systematic consideration of
all the options for identifying a research methodology and design has been pro-
vided. A detailed description of the overall inductive/deductive theory-building
approach used for developing the model is also given.
preliminary model: Detailed justification for the adoption of a secondary data
set in the form of literature. The adoption of template analysis with detailed
descriptions of its execution to develop the innovation outsourcing framework.
The adoption of influence diagrams to detail the associations between innovation
outsourcing constructs which constitute the preliminary model.
validation of model: The use of a structured seven-stage method for the de-
sign of a semi-structured interview survey. Detailed descriptions for the devel-
opment of a rich picture interview survey instrument, and the execution of an
interview survey protocol. Descriptions of the methods of analysis and structured
presentation of results.
8.7 Future work
There are two main areas of opportunity to progress this study. Firstly, to con-
tinue enhancing the innovation outsourcing model, and secondly, to develop a
statement of causality for innovation outsourcing performance, i.e., a single no-
tion of what ‘causes’ performance. These can both be addressed using a process
of inductive/deductive theory-building.
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8.7.1 Continual development of model
The inductive/deductive descriptive theory-building research design adopted for
this study enables the continual development and refinement of the innovation
outsourcing model. Each cycle of inductive theory-building enables the creation
of additional categories and associations between innovation outsourcing phe-
nomena. These are then tested in further cycles of deductive theory-building.
Anomalies are identified and resolved. Each cycle of the theory-building process
has the potential to provide further insights into the model.
8.7.2 Development of a statement of causality
The innovation outsourcing model developed by this study is largely descriptive
with limited predictive powers. Development of a statement of causality to iden-
tify what ‘causes’ performance would provide enhanced predictive powers, guiding
managers with actions they ought to take in particular circumstances.
A statement of causality is developed through a process of normative theory-
building which is similar to that for building descriptive-theory, involving steps of
observation, categorisation and association. Observation involves identifying and
describing the attributes of capabilities which result in performance. These are
categorised according to the circumstances that result in innovation outsourcing
performance. The circumstances are considered as a whole to formulate a pre-
liminary statement of causality which is subsequently tested using an explicitly
normative form of circumstances analysis, e.g., backcasting.
8.8 Conclusions
The primary research question posed by this study was, ‘how can firms success-
fully outsource innovation’? This thesis document has provided a comprehensive
response in the form of a generic holistic model of innovation outsourcing. It is
explained through statements of correlation between the model’s structure and
process, and constituent capabilities, to performance. Highlighting the poten-
tial benefits of utilising the model enables the following recommendations to be
drawn:
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1. Make performance the focus of innovation outsourcing aims.
2. Adopt a three stage, (selection, deployment, and implementation), process
for outsourcing innovation.
3. Identify all the innovation activity that can potentially be outsourced and
define clear rationales for doing so.
4. Align outsourced innovation activity to existing capability.
5. Invest in developing capability to outsource potential innovation activity
where performance allows.
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Appendix A
Interview Survey Instrument
The innovation outsourcing interview survey instrument is displayed overleaf.
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Introduction 
 
1.1 - This document 
This document is a survey instrument to help identify how firms outsource innovation and 
whether existing practices could be improved. It forms a key input to a study which aims to 
provide a holistic understanding of management capability for outsourcing innovation. 
 
An extensive review of innovation outsourcing identifies a fragmented understanding of a 
complex inter-related discipline. This document presents an innovation outsourcing reference 
model against which existing management capability and potential areas of focus for 
improvement are identified in a discussion setting. 
 
1.2 - What do we mean by innovation outsourcing 
The outsourcing of innovation is a practice which is increasingly adopted by firms to improve 
performance. It concerns the antecedence, processes and implications by which a firm 
substitutes or complements its internal innovation activity with that sourced from outside its 
boundaries. 
 
1.3 - Why is it important 
Undertaken properly, innovation outsourcing has the potential to secure the long-term success of 
a firm through greater and more efficient innovative capability. If executed poorly, it has the 
potential to lead to a firm’s demise through the loss of competencies. It is within this context 
that firms must develop a robust understanding and capability for outsourcing innovation. 
 
1.4 - What is involved 
An initial reference model has been developed from a survey of over 230 academic papers. The 
model represents a current understanding of management capability for outsourcing innovation. 
It forms the basis for comparison with real situations in order to identify areas of focus for 
management. A number of firms are to participate in the survey. 
 
• We present a set of rich pictures that represent a reference model for outsourcing 
innovation. 
 
• Key questions are used to prompt discussion about your firm’s management practices for 
outsourcing innovation. 
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• We ask you to think about how your firm outsources innovation. 
o What does your firm do that is the same as that in the reference model? 
o What does your firm do that is different as that in the reference model? 
o Is there anything that your firm could do differently? 
 
Responses to the survey will be collated and used to develop a conceptual model comprising 
available established good practice for outsourcing innovation. 
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Innovation Outsourcing 
Reference Model 
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3.1 - Innovation Outsourcing Process Overview 
 
Description: 
Fig.1a is an overview of the process for outsourcing innovation by a firm. It represents the 
holistic process by which a firm selects and implements outsourced innovation activity in order to 
improve innovation performance. 
 
The process involves determining: 
• what innovation activity a firm should outsource and why? 
• where a firm should outsource innovation activity and to whom? 
• how the firm should outsource innovation activity and what organisational change it 
needs to effect in order to support its innovation outsourcing decisions? 
• how the firm manages the outsourcing of innovation across its boundaries? 
 
The firm’s decisions and actions are bound by its environmental, (i.e., internal and external), and 
cognitive constraints. These are the set of perceptions that guide its actions. 
 
Key Questions: 
Please review Fig.1a and consider the overall approach that your firm uses to outsource 
innovation. 
 
• Does your firm have an overall approach for outsourcing innovation? 
• What approach does your firm take when outsourcing innovation? 
 
Comments: 
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3.2 - Environmental Constraints 
 
Description: 
Figures 1b, 1c and 1d represent the environmental constraints that potentially bear on a firm’s 
process to outsource innovation. 
 
Fig. 1b represents the external constraints that bear on a firm’s process to outsource innovation. 
These are the perceptions concerning the global environment which contribute to the firm’s 
decisions and actions to outsource innovation. 
 
Fig. 1c represents the internal constraints that bear on a firm’s process to outsource innovation. 
These are the existing characteristics of the firm which have a bearing on its decisions and 
actions to outsource innovation.  
 
Fig. 1d represents the cognitive constraints that bear on a firm’s process to outsource 
innovation. These relate to the beliefs and ideas held by the firm and which potentially impact its 
decisions and actions to outsource innovation. 
 
Key Questions: 
Please review Figures 1b. 1c. and 1d, and consider what perceptions impact your firm’s decisions 
for outsourcing innovation. 
 
• What perceptions of the external environment have influenced your firm to outsource 
innovation? 
• What perceptions of the firm’s characteristics have influenced decisions to outsource 
innovation? 
• What does senior management within your firm understand about what outsourcing 
innovation entails? 
 
Comments: 
  
330Outsourcing Innovation: A Management Capability Survey Instrument
 
  
331Outsourcing Innovation: A Management Capability Survey Instrument
 
Fig. 1c
Model: Innovation Outsourcing
Sub Model: Internal Environmental Constraints
Worldview: Literature
Date: 01/10/2011
Version: 1.01
Financial factors
(e.g., high inventory turnover,
low profit margin)
Declining Productivity
Low Research Intensity
Small Firm Size
Value Learning
F
I
R
M
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3.3 - Selection – WHAT should be Outsourced 
 
Description: 
Figures 2a and 2b represent the process by which a firm determines what it can potentially 
outsource to improve innovation performance and what it must not outsource in order to protect 
its competencies. 
 
The process involves determining: 
• The significance to the firm of its specific competencies and its capability in those 
competencies relative to other organisations. 
• The scale and extent of industry/market factors and company factors to identify the 
stage, (i.e., from raw ideas to market-ready products), at which potential innovations 
should be outsourced. 
• The scale and extent of innovation that is potentially outsourced to mitigate the risk of 
over-outsourcing. 
 
Key Questions: 
Please review Figures 2a and 2b. Consider: 
 
• What does your firm do to protect its competencies? 
• How does your firm determine the stage at which potential innovations should be 
outsourced? 
• Does your firm track the extent of innovation it outsources? 
 
Comments: 
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3.4 - Selection – WHY it should be Outsourced 
 
Description: 
Fig. 3 represents the process by which a firm determines the key success criteria by which 
specific outsourced innovation activity is to be measured. 
 
The process involves determining whether the primary aim of outsourcing the specific innovation 
activity is to maximise innovation profits or minimise innovation costs. 
 
Key Questions: 
Please review Fig. 3 and consider: 
 
• How does your firm determine the success criteria and performance measures for 
outsourced innovation? 
 
Comments: 
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3.5 - Select/Implement – WHAT is to be Outsourced 
 
Description: 
Fig. 4 represents the process by which a firm determines what innovation activity it can 
successfully outsource. It does so by identifying the organisational changes necessary for the 
firm to successfully outsource innovation and making the associated investment decisions. 
 
The process involves the firm: 
• Identifying the required capabilities for outsourcing innovation in terms of where 
innovation is to be outsourced, to whom and how it is to be outsourced. 
• Assessing the gap between the firm’s existing capabilities and required capabilities for 
outsourcing innovation. 
• Making the investment decisions to bridge any innovation outsourcing capabilities gap. 
• Implementing the decisions to develop the necessary innovation outsourcing capabilities. 
 
Key Questions: 
Please review Fig. 4 and consider: 
 
• Does your firm identify the organisational changes necessary to successfully outsource 
innovation? 
 
Comments: 
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3.6 - Select/Implement – WHERE it should be Outsourced 
 
Description: 
Fig. 5 represents the considerations of firms in determining where innovation should be 
outsourced, whether it is onshore or offshore. 
 
The considerations include: government policy for supporting innovation outsourcing; the 
strength of legal regimes; the strength of regional innovation structures; the availability and 
access to innovation talent; examining how well the characteristics of the innovation activity lend 
themselves to potential location choices, and; reviewing existing capability for managing in 
potential locations. 
 
Key Questions: 
Please review Fig. 5 and consider: 
 
• How does your firm determine the best location for outsourcing innovation? 
 
Comments: 
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3.7 - Select/Implement – to WHO should it be Outsourced 
 
Description: 
Fig. 6 represents the process by which firms determine to whom innovation should be 
outsourced. 
 
The process involves: 
• Identifying, from the strategic needs of the firm, the appropriate mode of outsourcing for 
the innovation activity to be outsourced. 
• Identifying potential providers/partners. 
• Providing due consideration to multiple criteria when selecting appropriate providers. 
• Identifying the appropriate length of an outsourced innovation relationship. 
 
Key Questions: 
Please review Fig. 6 and consider: 
• How does your firm determine the mode of outsourcing for outsourced innovation? 
• What process does your firm use for selecting providers / partners when outsourcing 
innovation? 
• How does your firm determine the appropriate length of an outsourcing relationship? 
 
Comments: 
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3.8 - Select/Implement – HOW it should be Outsourced 
 
Description: 
Figures 7a, 7b and 7c represent the considerations of firms in determining how innovation 
should be outsourced. 
 
Fig. 7a represents the considerations for firm flexibility to aid better spanning of firm boundaries, 
learning and exploitation of new knowledge.  
 
Fig. 7b represents the considerations by firms for effective governance and control, (both formal 
and informal), of partners and providers, i.e., safeguarding intellectual property without 
inhibiting innovative activity. 
 
Fig. 7c represents the considerations by firms for developing a culture that supports innovation 
outsourcing. 
 
Key Questions: 
Please review Figures 7a, 7b and 7c, and consider: 
 
• What changes to firm structures does your firm review when outsourcing innovation? 
• How do your firm’s governance and control processes for outsourced innovation differ 
from those for in-house innovation? 
• How does your firm develop a culture for outsourcing innovation? 
 
Comments: 
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3.9 - Implementation – HOW is it Managed 
 
Description: 
Fig. 8 represents the considerations for firms when developing a capability for routinely 
managing innovation outsourcing through projects. 
 
Key Questions: 
Please review Fig. 8 and consider: 
 
• How does your firm manage outsourced innovation day-to-day? 
 
Comments: 
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